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GONG TO Tue Suny 
JOING [QO THE SHOW 
You'll want to check over the Show-In-Print Section, pages 195-208, where 
you will find descriptions of new equipment to be shown in Detroit next 
week. You will find a complete list of exhibitors on pages 209-210, designed 
to help you plan your visit now, before you leave. This issue will also serve as 


a guide at the show, and held for future reference, a permanent record for 





continuing use. Advertising pages will give you additional information 


about the products of individual companies. 


* | 


You'll find this issue more valuable than ever. The Show-In-Print Section, 
pages 195-208, will introduce new equipment and tell you about the possi- 
bilities of this equipment for your plant. Other editorial pages will help 
you according to your individual needs and interests. And advertising 
pages will bring the “Show-In-Print” of each advertiser right to your desk. 
Held for reference, this issue will serve as your record of tool engineering 
progress for 1941. 
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THIS TEST CUTS COST AND INSURES 
SMOOTH, QUIET-RUNNING BEVEL GEARS 


HE operator is running these bevel gears 
in correct position and under load in a 
Gleason testing machine. 


This test not only provides precise control 
in the manufacture of bevel gears, but it is 
the one positive way to eliminate the costly 
mistake of assembling noisy gears. 


Such a test checks al] the conditions re- 
quired for smooth, quiet-running bevel gears 
—uniform tooth spacing, teeth concentric 
with the bore or shank, correct tooth shapes, 
and exact mounting distances. 


& 
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GLEASON WORKS 


Builders of Beve! Gear Machinery for Over Seventy- five Years 
1000 UNIVERSITY AVENUE, ROCHESTER, N. Y,, U.S.A. 


Seven sizes of Gleason testing machines 
cover a range of right-angle and angular 
bevel gears from 3/16 to 120 inches diameter. 
Each of these machines has a capacity ex- 
tending over a wide range of both gear size 
and ratio. There’s a Gleason testing machine 
to solve your bevel gear problem. 


SEND THIS COUPON 


GLEASON WORKS, 1B 
Rochester, N. Y. 


Please send me your new booklet, Beve/ 
Gear Testing and Inspection. 
Name 
Company 
Address 














DUAL PURPOSE LATHE 
INCREASES PRODUCTION 


How to obtain increased production without increasing floor area, and the number of machines 
employed in the manufacturing process of the business is one of today's most perplexing prob- 
lems. If you are confronted with such a situation and the problem has to do with lathe turning, 
we believe we have a solution. It's the Lodge & Shipley Manufacturing Lathe, a lathe with the 
adaptability of an engine lathe and the speed and semi-automatic features of an automatic 
lathe. 


Multiple Length Stops provide automatic disengaging of the longitudinal feed at any of five 
desired positions; Multiple Diameter Stops enable the operator to quickly duplicate diameters, 
while the Four-way Tool Block with the Connected Rear Rest and additional Rear Tool Block 
offers innumerable tooling possibilities. 


All of the manufacturing lathe attachments can be instantly disengaged and the lathe operated 
as a standard engine lathe. 


Investigate the possibilities of this dual purpose lathe today by sending for your copy of 
“Examples of Turning". 


The Lodge & Shipley Machine Tool Co. 


CINCINNATI, OHIO, U. S. A. 

















One end of sleeve is machined in the In the second operation, sleeve is turned Facing and nicking operations on gear 
first operation using a combination of end for end and the remaining opera- blank using four Swivel Tool Holders in 
Swivel Tool Holders’ and Four-way Tool tions performed using a Gang and Four- the rear and a Four-way in the front. 
Block. way Tool Block. 
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Machining a cluster gear mounted on an‘ First operation on a double bevel gear 
arbor driven from the taper hole in using special tool blocks on the Con- 
spindle. Four-way Tool Block in front, nected Rear Rest in combination with 
two gang tool blocks in rear. the High Duty Tool Block on the Com- 


pound Rest. 
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Lodge & Shipley 16" Selective Head Manufacturing Lathe. 


Second operation on double bevel gear, 
two bevels being formed in one opera- 
tion using special forming tools in Swivel 
Tool Holders on the Connected Rear 
Rest. 
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° CINCINNATI 





TIME is unquestionably one of the Nation’s most impor- 
tant factors, and to accomplish more in less time is the 
task confronting al! industry today. Our entire defense 
program, in fact, our very existence, may be contingent 
upon how much we are able to accomplish within the 
next few years. 


The CINCINNATI High-Speed Dial Type Miuilling 
Machine has been developed to its present high degree 
of efficiency to produce two milling jobs where only one 


La, 














was produced before, and to do it with greater accuracy 
and less operator fatigue. A study of the illustration above 
will convince you that CINCINNATI High-Speed Dial 
Type Milling Machines are built to “Speak in Terms of 
Performance.” Case histories in all types of industry and 
from all parts of the world bear out this performance 
story —in some instances saving as much as 50% over 
previous methods. 


CINCINNATI Dial Type Milling Machines are available 
in Plain, Universal and Vertical Types in three sizes, No. 2, 
3, 4, and in either of two speed ranges, Medium or High. 


May we tell you more about the capabilities of these 
machines? Specification folder M-868 covering full infor- 
mation on all features and their benefits, will be sent on 
request. Send for your copy today. 


SAVE with a Cincinnatt! 
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PERFORMANCE 





PRODUCTIVITY. Demands for increased production in the avia- 

tion industry have never been greater. On the CINCINNATI 
High-Speed Dial Type pictured above, the operator is face milling 
ends and sides of an upper station airplane truss. Complete rear 
controls permit full view of cutters and work. 


FASTER SET-UP - - easy to remove or replace 
arbor supports when changing cutters and arbors. 
Overarm and supports clamp tightly against a 
solid dovetail locating side in straight-edge align- 
ment; no twisting; no permanent set. 


FASTER HANDLING with rear hand adjust- 
ments for cross and vertical power feeds. Pull- 
out quick adjusting micrometer dials eliminate 
the necessity of adding or subtracting mentally 
when adjusting the work to the cutter, 


ACCURACY. The most important consideration in the building 
of machine tools is accuracy. Here a CINCINNATI High-Speed 
Dial Type is milling slots in threading die for an automatic screw 
machine. On this job accuracy was improved, production increased 
100% while grinding stock was reduced 50%. 


HLLING. sa chine ee NE Se 
RPENING MACHINES 












THE TIME 
WILL COME 


——-SHELLS 
Jones & Lamson 12” Fay Auto- 


matic Lathe machining the copper 


band of a 90-mm. shell. 














AXLE SHAFTS——~ 
Jones & Lamson 12” Fay Auto- 


matic Lathe machining an axle 


shaft. 


JONES & LAMSON 


SPRINGFIELD, VERMONT, 


PROFIT PRODUCING MACHINE TOOLS 
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....+ When, at last, the firing ceases and the nations turn from armament to 
commerce, will you be better prepared for peace than you were for defense? 
Costly special purpose machines will only be liabilities then. Long-lived, ver- 
satile, standard Jones & Lamson equipment will speed defense today, and protect 


your peace time earnings in the years to come. 





RAM & SADDLE TYPE AUTOMATIC THREAD GRINDERS OPTICAL COMPARATORS AUTOMATIC OPENING 
UNIVERSAL TURRET LATHES DIE HEADS 


| MACHINE COMPANY 


MANUFACTURERS OF SADDLE & RAM TYPE UNIVERSAL TURRET LATHES... FAY AUTOMATIC 
LATHES . .. AUTOMATIC DOUBLE-END MILLING & CENTERING MACHINES ... AUTOMATIC THREAD GRINDING 
MACHINES . . . COMPARATORS . . . TANGENT AND RADIAL, STATIONARY AND REVOLVING DIES AND CHASERS 
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tHis Gear Finishing 
EMBODIES | 2 























LOWS: 


“eo 
MACHINES AND TOOLS FOR GEAR PRODUCTION \ 
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Machine 
A FUNDAMENTAL 


Slows CONCEPT 


OR almost half a century Fellows has been making 
precision tools and manufacturing equipment for 
accurate gear production. This extensive experience 
has conclusively demonstrated that rigidity is of para- 


mount importance where limits in the tenths of a thou- 





sandth of an inch must be maintained. 


In designing the Fellows Gear Finishing Machine, ex- 
treme RIGIDITY was the first consideration. That this 


requirement was amply met is attested by the success , 





that this machine has attained under present day high- Our b4-page, catalog "The 
production pressure. Sustained precision is a funda- regen prellnsn goag ines 
mental concept of the Fellows Method. It takes time, GEAR SHAPER COMPANY 
money and experience to build plus-quality in Fellows —Branch os 616 Fisho 
Machines and tools—a quality for which Fellows is Building, ‘Chicago. IMinovs 





justly famous. 








-FROM BLANK TO FINISHED GEAR 
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CINCINNATI 


Built by master craftsmen who have a_ thorough 


knowledge and understanding of the problems and 
requirements of tool room grinding, many time- and 
effort-saving features have been incorporated in the 
CINCINNATI 12” Hydraulic Universal Grinding 
Machine. The last word in a tool room grinder, this 
hydraulic universal grinding machine makes possible 
extreme accuracy, easily achieved; faster handling, 
set-up and sizing, while maintenance costs are cut 
almost to the vanishing point. 


Skill is actually built into this grinder. Conveniently 
located controls make operation a comparatively simple 
procedure and enable new men to quickly get the feel 
of the machine. External and internal grinding from 
the same chucking, FILMATIC bearings which practi- 


cally eliminate spindle flutter, sensitive, precise and 


positive controls, conveniently located, are but a few of 
the important features which make the CINCINNATI 
12” Hydraulic Universal Grinding Machine the ideal 


grinder for your tool room. 





|geT-UP: 
FASTER-HANDLING! 


At left: A CINCINNATI 12” x 48” Better Grinding In Your Tool Room, 
Hydraulic Universal at work in a tool a 16-page and cover brochure, fully 
room grinding a steep taper of 314” illustrated, giving complete . informa- 
oe — oe srt : he of tion on all features and advantages of 
—— a ne ees Sy oS the CINCINNATI 12” Hydraulic Uni- 
ducing bulge of spindle housing in . 
front of spindle, and by the unusual 
design of tailstock. Rigidity has not the asking. You will be interested in 
been sacrificed, this informative book. 


versal Grinding Machine, is yours for 
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PLAIN & UNIVERSAL: 
Table: 45” x 10”. 
No. 22-L Range: 28” longitudinal, 


10” cross, 16” vertical. 


VAN NORMAN MI 
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INCREASE BOTH OUTPUT AND QUALITY on toolroom, con- 


tract, pattern, experimental and small-lot production work 
... with Van Norman Ram Type Universal Millers. The ad- 
justments of swiveling cutterhead and sliding ram make it 
easy and convenient to mill vertical, horizontal, and angu- 
lar surfaces...without attachments and with fewest reset-ups. 
There are many other important features: New streamlined 
column... directional front and rear controls of power feeds 
..- 6-way rapid traverse for the new and improved table, 
knee and saddle ... large dials ... wide speed and feed 
selection ...and greater rigidity. For a full picture of all 
the details provided in the new models of Van Norman 


Ram Type Universal Millers .. . write for illustrated bulletins. 


VAN NORMAN MACHINE TOOL CO., SPRINGFIELD, MASS. 


AILLING MACHINES -- 








MARCH 19, 1941 











af 4-BEARING SPINDLE 


~ in “AMERICAN” Pacemaher Lathes 
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en greater rigidity, longer 
life and smoother operation 


The three bearing spindle is unquestionably the 
stiffest spindle construction used in lathe design. 
An intermediate or center bearing provides sup- 
port at the very point where it is needed most, 
resulting in the complete elimination of deflection 
under heavy service. 


This rigid spindle mounting insures long life for the 
driving gears, together with smooth and quiet 
operation at all speeds and under the heaviest 
service. 


THE AMERICAN TOOL 


LATHES e RADIALS e SHAPERS 
CINCINNATI, OHIO, JU. S. A. 


In this three bearing "AMERICAN" construction 
a rear bearing of the floating type is used which 
provides for spindle expansion resulting from 
temperature rise. 


Bulletin 15 illustrates the many new and out- 
standing characteristics of the ‘American'’ Pace- 
maker Lathe. 


WORKS COMPANY 
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Three Distinct Types of “Bakelite” Plastics 


improve Durability, Efficiency, and Appearance 


OF NEW ASHCROFT AMERICAN DURAGAUGE 


J 
—— 


Cover is molded from BAKELITE 
Polystyrene, because it is tougher 
than glass and provides more “open 
face” for greater visibility. 





Housing is molded from a sturdy 
BAKELITE Phenolic, because it is 
lighter than metal and also resists 
corrosion. 






Fs | 
C. sJ 
Dial is fabricated from BAKELITE 
Laminated Sheet Stock, because 


figures can be indelibly incorpo- 
rated in the material. 


HE MANNING, MAXWELL & MOORE, Inc. “DURA- 
| piece gtaphically demonstrates the many ways in 
which BAKELITE Plastics in their various forms contribute 
to instrument durability, efficiency, and appearance. 

Transparent BAKELITE Polystyrene is employed for the 
cover because it combines crystal clarity with dimensional 
stability and resistance to shattering. It makes possible the 
threaded, “streamlined” design which eliminates a threaded 
ring, gasket and retainer ring assembly, formerly necessary 
with glass. 

BAKELITE Phenolic Molding Material replaced metal for 
the gauge housing, because of its light weight, sturdiness, 
and resistance to corrosion. 

BAKELITE Laminated Sheet Stock serves ideally for the dial, 
since it will not warp. In addition, it enables the printed 
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numerals to be incorporated as a basic part of the material 
itself. Thus, legibility is never impaired by use or cleaning. 

For complete information on these materials and other 
types of BAKELITE Plastics, write for illustrated booklet 2M, 
“Bakelite Molding Plastics’. 


BAKELITE CORPORATION, 30 East 42nd Street, New York 
Unit of Union Carbide and Carbon Corporation 


uCcC) 


BAKELIT 


TRAOC MARRS 
The word “Sobelite” ond the Syaticl ore registered wode-merts 
identitying produces (OQ) # Botelve Corpo cron 
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BE THREADWISE 


LANDISize for Higher 
Production at Lower 
Cost 
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Low Threading Cost 


The set screws which are threaded on the LANDMACO 
Threading Machine equipped with LANCO type V Heads, 
illustrated—range from !/,4” diameter to |!/4" diameter. The 
screws are all made from 3140 S.A.E. coldworked bar steel. 


Threading at a cutting speed which ranges from 72 R.P.M. to 
392 R.P.M., depending upon the diameter which is being 
threaded an average of 250 screws, Class No. 3 fit, are 
threaded per hour. The average run between grinds of the 
chasers is 10000 screws. 


Such performance leaves but one conclusion THREADING 
Cost must be low. 


Investigate the advantages of using LANCO Heads for handling 
your threading operations. Write for our Bulletin No. F-80 today. 


The LANDIS Line 







STANDARD THREADING MACHINES CHASER GRINDERS 

LANDMACO THREADING MACHINES ROTARY BOLT THREADING DIE HEADS 

BOLT FACTORY THREADERS STATIONARY PIPE DIE HEADS 

AUTOMATIC FORMING AND THREADING LANDMATIC HEADS FOR TURRET LATHES 
MACHINES LANDEX HEADS FOR AUTOMATIC SCREW MACHINES 

PIPE THREADING AND CUTTING MACHINES LANCO HEADS FOR HAND-OPERATED THREADING 

PIPE AND NIPPLE THREADING MACHINES MACHINES 


ROLLER PIPE CUTTERS LANDIS COLLAPSIBLE AND ADJUSTABLE TAPS 





MACHINE COMPANY, = Pexnsiters 
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Air Craft Engine CRANK SHAFTS | 


BEING MACHINED ON HYDRATROL LATHES AT THE 
WRIGHT AERONAUTICAL COMPANY'S PLANT. 


Many HYDRATROL LATHES are in the service of 
this company. Pictured here is a HYDRATROL 20” 
—_— LATHE machining crank shafts of SAE X-4340 ma- 


— terial heat ireated to Brinnell 290-321. Tolerances 


® freedom from stoppage for 


adjustments on each operation .002”. 


@ absence of mechanical troubles 


© automatic presentation of The SLIDE RULE calculates, indicates, and makes 


essential information 


® automatic and ample lubrication available instantly, any one of 16 spindle speeds 
© extraordinary hardness of bed 


by a single turn of the operating handle. 
® 


@ 
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WRIGHT AERONAUTICAL COMPANY — 
ARE USERS OF 


RATROL LATHES -- 


SPEED is one of the pro- 

duction advantages of 

the HYDRATROL LATHE 

—users not only find that 

this modern lathe helps 

speed up schedules but 
also performs with highest quality results at important savings in 
cost. 


The HYDRATROL LATHE offers tremendous capacity for high power 
requirements: operating simplicity through mechanism which auto- 
matically changes speeds, indicates cutting speed of the work in 
feet per minute, and provides pre-determined setting for numbered 
operations. Automatic control assures safety of positive engaging 
members. 





Get all the facts on simplifyiny your present lathe problems, on 
speeding up production, and on increasing savings with a Lehmann 


HYDRATROL LATHE. 
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CHOUTEAU AT GRAND ST. LOUIS, MISSOURI 








The latest addition to the Clearing Machine Corpora- 


tion's Plant. Photographed last month, this increased hi Ses 


manufacturing space is now completed with equip- 
ment working three shifts daily on Clearing presses 


and kindred equipment. 


Increased Factory Facilities 
Required to Keep up with 
the Increased Demands for 


CLEARING PRESSES 










































































100,000 sq. ft. 
25,000 sq. ft. 
addition winter § 
1940-41 
80,000 sq. ft. 1 
9000 sq. ft. 
addition winter 
1940-41 | 
8500 sq. ft. 
addition 
1937 
60,000 sq, ft. 
10,000 sq. ft. 
addition fall 
1936 
10,000 sq. ft. 
addition 
1936 
40,000 sq. ft. 
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CLEARING 


That industry in general has placed its stamp of complete approval on CLEARING 
PRESSES is demonstrated in the most significant way possible: fhe expansion of the 
facilities required to build them! 


The step by step growth of CLEARING is clearly shown by the illustrations on these 
pages. First a plant of moderate capacity, but with complete facilities in every depart- 
ment. Next, as CLEARING PRESSES proved their worth, an addition was made to meet 
the increased demand. CLEARING PRESSES at this point were showing production 
men a new high mark in press performance; their efficiency was becoming a standard 
of comparison. 


And again, on the basis of performance and production figures CLEARING PRESSES 
were replacing obsolete press methods in so many shops that increased manufacturing 
facilities were once more a necessity. And so CLEARING has progressed. Step after 
step in plant expansion has taken place, as more and more manufacturers have recog- 
nized the superiorities of CLEARING performance, until today CLEARING has one 
of the world's most complete plants for the manufacture of presses! 


CLEARING engineering facilities are equipped to handle any press problem; and it 
usually finds a solution which means dollars and cents savings on specific jobs. 


If it's press work—Full Speed Ahead With CLEARING. 


CHINE CORPORATION = CHICAGO and DETROIT 








A Cleveland Two Point Press being used in the production of 
side rail blanks for Automobile frames. 
The Press measures 156’’ between the uprights, exerts a pres- 
eit hd We) MV Av] UM Lo) oles ole MD I-M-Te ith} s) ol-to Mh pide Mote M) (cloistered baer elice)t(-te| 
air friction clutch and brake. 
UNS, Wy The Press is symmetrical front and back except for the opening 
V. YIZIIZ in the crown which permits easy removal of the drive unit and 
——= da rs) k ey to fe tclesabete Mhugel-)¢- MEd el-)4-MB Me ME bb eebhiclo Metcelel bet me) Mel-lecetsdeloleee 


° Cleveland Two Point Presses can be furnished in sizes and 
p ro | uc TI on capacities to suit particular requirements. 


Modan Vrosses THE CLEVELAND PUNCH & SHEAR WORKS COMPANY (exland, Ohio 
i eee 
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The Monarch 10” x 20” Sensitive Precision 











Tool Maker’s Lathe 


AKING its place in the front ranks of the 
National Defense drive, this Monarch 
Lathe is doing a magnificent job in the 
making of tools and gauges, vital to 
the success of America’s Defense program. 


Equipped with a 3 HP drive unit, the 10” x 20” 
Sensitive Precision Lathe provides, elec- 
trically, a stepless spindle speed range from 


6 RPM to 2500 RPM. This range can be 
increased up to a maximum of 5000 RPM. 


These lathes are now being delivered in large 
quantities to tool and gauge making plants as 
well as to tool rooms of most National 
Defense contractors, including the various 
government establishments. The Monarch 
Machine Tool Company, Sidney, Ohio. 





Chicago Sales Office: 622 West Washington Boulevard e Indianapolis Sales Office: 3115 North Meridian Street @ Newark Sales Office: 


1060 Broad Street 


Pittsburgh Sales Office: 604 Chamber of Gommerce Building 


Agencies in principal industrial centers of this and foreign countries 














Ye The operations performed by Logansport Machine Co., 
Inc. in machining shell mandrel bodies are Turn O. D. 
and Face tolerances, --.005 and Bore, tolerances .005. 
The material is 15-25 Carbon Steel Forging. The Libby 
H Type seen in the picture has been in service 10 
months. 


TURRET 
LATHES 














235.0 HOURS PER HUNDRED 


IN MACHINING 






SHELL MANDREL BODIES 


r Libb TURRET LATHES 


Libby Turret Lathes enable the Logansport Machine Co., Inc. of 


Logansport, Indiana, to produce shell mandrel bodies for shell 
mandrel assemblies at the rate of one hundred in 103.0 hours. 
By a former method it took 338.0 hours to produce the same 
number. This gives you an idea of the greater production SPEED | 


possible with a Libby Turret Lathe whether for heavy cuts or 
finest finishes. 


Libby Turret Lathes are built with strength sufficient to really 
withstand continuous heavy duty operation. More than that, 
they are designed to take work even over their rated capacities 
and get the most out of new high-speed cutting tools. 








INTERNATIONAL MACHINE TOOL CORPORATION 


LIBBY DIVISION 
Indianapolis, Indiana 





MACHINE 
DATA 





CAPACITY — 54” wide x 60” high x 8 long. 


COLUMN — Sturdy box-type construction, 30” 
wide x 48” deep. Height permits 5’ vertical travel 
of the head. 


HEAD —A 15 h.p. direct motor driven milling 
and boring head, having 5’ vertical feed and traverse. 


SPINDLE AND QUILL—A 13%” diameter 
quill carries and supports the spindle. It has .a, 20” 
lateral feed and traverse by power and hand. 


SPINDLE SPEEDS — From approximately 3 
to 80 R.P.M. easily obtainable. © = =~ 





F EE D S — The table has an independent feed range 
of 14” to 12” per minute. The head and quill feeds 
are obtained thru another feed system independent 
of table feed. Head feeds range from 14” to 12”... 
Quill feed is from 3/32” to 4”. Traverse rates for 
the table, head, and quill are 15’, 9’, and 3’ per min- 
ute respectively. 

BED AND TABLE— Heavily ribbed rigid con- 
struction. The double-length bed assures complete 
table support at all times. Table is driven by patented 
Johnson Drive. 

CONTROL —*From’ electric push buttons in a 
Portable. Pendant .and 3° rheostats convenient to op- 
erator’s hand. 





EJANSWERING AN 


Lhop Need 


There has long existed a need for a general 
purpose Milling and Boring Machine of a 
capacity mid-way between that of large Bar- 
type Opensides and small conventional Hori- 
zontal Spindle machines. This machine 
answers that need. 


It extends far beyond the range and limita- 
tions of the latter ...and thru exclusive 
design features, is easier to operate. 


The machine will mill longitudinally, ver- 
tically, diagonally, or will follow irregular 
contours. In addition, it is a boring machine 
capable of boring holes up to 36” in diameter. 


This extra range and efficiency is especially 
useful in shops machining a variety of work 
... where castings come too big for small 
machines and yet too small to profitably use 





large machines. 


Many of these machines are now in use as 
National Defense units for milling and bor- 
ing tank armor plate, gun parts, etc. 


THE INGERSOLL 


MILLING MACHINE CO. 


ROCKFORD, ILLINOIS 








Too. ENGINEER . . . Let Norton 
Share Your 
Grinding Worries 
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There's no time now in the tool 
engineer's day for details such as 
tool sharpening. But near you 
there is a Norton engineer ready 
to tackle the grinding jobs. 


High Speed 
Steel Tools — 


For grinding high speed tool steels 
and similar alloys the Norton engineer 
will recommend the special "B-E" 
bond and one of the Norton fused 
alumina abrasives—Alundum, 19 Alun- 
dum, 38 Alundum or 57 Alundum. 
Grain, grade and structure selection 
will depend on the details of each job. 


Cemented Carbide 
Tools — 


For off-hand grinding of single point 
cemented carbide tools he will recom- 
mend the Norton developed metal 
bonded diamond wheel—strong, heat- 
resistant and extremely long lived. 
For tool and cutter grinding of multi- 
blade carbide tools it will be the fast 
cutting resinoid bonded diamond 
wheel. 


Stock Cutting 
and Tool Salvage 


Cutting stock for making tools and 
dies, cutting broken tools for repoint- 
ing, cutting chip breakers—if fast cut- 
ting action and long wheel life are 
most important he'll specify a resinoid 
wheel. But if a soft, free grinding 
action and minimum discoloration are 
essential it will probably be shellac 
bond. 


Die Finishing 
For the countless finishing jobs on 
dies, molds and tools he has nearly 
200 standard sizes and shapes in the 
Norton line to select from—fast cut- 


ting 38 Alundum wheels and points 
with spindles of stainless steel. 


Take advantage of this Norton Service— 
let it work for you these busy days. 


NORTON COMPANY 


WORCESTER, MASS. 


New York Chicago Detroit 
Philadelphia Pittsburgh Hartford 
Cleveland Hamilton, Ont. 


NORTON ABRASIVES 





W-800A 
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Prove Versatility at Crown Cork & Seal Co. 


@ Drilling several holes at one setting in the large rings 
illustrated is a comparatively easy job for the two 
Fosdick Radials shown. 


The convenience and simplicity of controls appeals to 
the operator and- makes his work easier . . . your pro- 


duction greater . . . and costs lower. 


A wide range of speeds are instantly available . 


adjustable spring counterbalance provides proper 
spindle balance . . . and an automatic safety feed stop 
are features that provide range for wide variety of 
work and freedom from work spoilage. 


For versatility, speed and accuracy you can't go wrong 
with a Fosdick Economax Radial. 


Ask for Economax Hydraulic Radial Bulletin R. A. for complete information 

















MANY TOOL ENGINEERS § 


Denend on 
PRECISION 
FLEXIBILITY 


VERSATILITY 


Double Barreled Advantage 


A G&L CAN DO WORK ON A 
LOT OF PARTS AND CAN 
DO IT ACCURATELY 


Tool engineers are being called upon today for the 
quick solution of many problems new to their par- 
ticular industry because of national defense work. 


Whether the solution to the problem is one requir- 
ing new jigs and fixtures—simple or complicated— 
close limits—small or large lot production of parts 
heretofore unusual\—the G&L horizontal boring, 
drilling and milling machine is proving most valuable. 


If you are faced with the need for better quality 
and results, for greater speed, for increasing sav- 
ings, for ways and means to aid labor, find out how 
a G&L will answer the need. There is a type and 
size best suited to your range of work. 


A G&L gives you the right speeds, feeds, and 
power to do the greatest variety of jobs. A G&L 
gives you flexibility and accuracy to save time 
and trouble. A G&L gives you a fully modern 
method. 


A G&L makes it possible to handle all work on one 
setting on most jobs—it is the kind of versatility 
you should have. 


When you order a G&L you get a machine 
designed, not only to give you the most in speed 
and range of work, but because of its versatility 
and flexibility, one that will be of greatest value 
to you on the date it is placed in your service. 
We are adding an addition to our plant, so that 
you can have all the benefits of the G&L method 
at the earliest possible moment. You play safe when 
ordering a G&L Many-Purpose Machine. 





THE MORE Gal USERS ----~ 


% 340-RT: (4" main spindle), G&L Horizontal Boring, Drilling 








and Milling Machine with built-in 48" diameter power re- te 360-P: (6" main spindle) Planer Type, G&L Horizontal 


volving table 


—— 


Send us your prints of castings or tell us the 
kind of work you have and we shall be glad 
to outline the possibilities of one of our ma- 
chines on your type of work. Descriptive bul- 
letins, covering every type of G&L Horizontal 
Boring, Drilling and Milling Machine, engineer- 
ing recommendations, and G&L service are 
offered to manufacturing executives. If you 
wish, G&L representatives will gladly call and 
give you all of the facts on the G&L Method. 


W% 340-PQO3H: 3 head-planer type G&L Horizontal Boring, 
Drilling and Milling Machine 


%& 560-F: (6" main spindle) new 50 series Floor Type 
G&L Horizontal Boring, Drilling and Milling Machine 


with portable remote control station 


Boring, Drilling and Milling Machine 


% 340-T: (4° main spindle) Table Type G&L Horizontal 
Boring, Drilling and Milling Machine 
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A Cleveland Two Point Press being used in the production of 
side rail blanks for Automobile frames. 
The Press measures 156” between the uprights, exerts a pres- 
sure of 750 tons and is equipped with an electrically controlled 
air friction clutch and brake. 
Yftudlor Wy The Press is symmetrical front and back except for the opening 
Ve YIZIIZE in the crown which permits easy removal of the drive unit and 
— th rs) k rs) y to gearing where there is a limited amount of head-room. 
Cleveland Two Point Presses can be furnished in sizes and 


a ro d uc tT lon capacities to suit particular requirements. 


Modan Vrosses THE CLEVELAND PUNCH & SHEAR WORKS COMPANY @exeland, Ohio 
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The Monarch 10” x 20” Sensitive Precision 


Chicago Sales Office: 622 West Washington Boulevard ¢@ Indianapolis Sales Office: 3115 North Meridian Street @ Newark Sales Office: 
1060 Broad Street ¢ Pittsburgh Sales Office: 604 Chamber of Gommerce Building @  Aygencies in principal industrial centers of this and foreign countries 


To 











Tool Maker’s Lathe 


AKING its place in the front ranks of the 
National Defense drive, this Monarch 
Lathe is doing a magnificent job in the 
making of tools and gauges, vital to 
the success of America’s Defense program. 


Equipped with a 3 HP drive unit, the 10” x 20” 
Sensitive Precision Lathe provides, elec- 


trically, a stepless spindle speed range from 


6 RPM to 2500 RPM. This range can be 
increased up to a maximum of 5000 RPM. 


These lathes are now being delivered in large 
quantities to tool and gauge making plants as 
well as to tool rooms of most National 
Defense contractors, including the various 
government establishments. The Monarch 
Machine Tool Company, Sidney, Ohio. 











Ye The operations performed by Logansport Machine Co., 
Inc. in machining shell mandrel bodies are Turn O. D. 
and Face tolerances, -+-.005 and Bore, tolerances .005. 
The material is 15-25 Carbon Steel Forging. The Libby 


H Type seen in the picture has been in service 10 
months. 


TURRET 
LATHES 





235.0 HOURS PER HUNDRED 


IN MACHINING 


SHELL MANDREL BODIES 


Libb TURRET LATHES 


Libby Turret Lathes enable the Logansport Machine Co., Inc. of 
Logansport, Indiana, to produce shell mandrel bodies for shell 
mandrel assemblies at the rate of one hundred in 103.0 hours. 
By a former method it took 338.0 hours to produce the same 
number. This gives you an idea of the greater production SPEED 


possible with a Libby Turret Lathe whether for heavy cuts or 
finest finishes. 


Libby Turret Lathes are built with strength sufficient to really 
withstand continuous heavy duty operation. More than that, 
they are designed to take work even over their rated capacities 
and get the most out of new high-speed cutting tools. 


INTERNATIONAL MACHINE TOOL CORPORATION 


LIBBY DIVISION 
Indianapolis, Indiana 





MACHINE 
DATA 





CAPACITY — 54” wide x 60” high x 8’ long. 


COLUMN — Sturdy box-type construction, 30” 
wide x 48” deep. Height permits 5’ vertical travel 
of the head. 


HEAD—A 15 h.p. direct motor driven milling 
and boring head, having 5’ vertical feed and traverse. 


SPINDLE AND QUILL—A 13%” diameter 
quill carries and supports the spindle. It has .a, 20” 
lateral feed and traverse by power and hand. 


SPINDLE SPEEDS — From approximately 3 
to 80 R.P.M. easily obtainable. == =~ 
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F EE D S — The table has an independent feed range 
of 14” to 12” per minute. The head and quill feeds 
are obtained thru another feed system independent 
of table feed. Head feeds range from 14” to 12”... 
Quill feed is from 3/32” to 4”. Traverse rates for 
the table, head, and quill are 15’, 9’, and 3’ per min- 
ute respectively. 

BED AND TABLE— Heavily ribbed rigid con- 
struction. The double-length bed assures complete 
table support at all times. Table is driven by patented 
Johnson Drive. 

CONTROL-—*Froém electric push buttons in a 


Portable. Pendant .and 3° rheostats convenient to op- 
erator’s hand. 











BIANSWERING AN 


Shop Neod 


There has long existed a need for a general 
purpose Milling and Boring Machine of a 
capacity mid-way between that of large Bar- 
type Opensides and small conventional Hori- 
zontal Spindle machines. This machine 
answers that need. 


It extends far beyond the range and limita- 
tions of the latter ...and thru exclusive 
design features, is easier to operate. 


The machine will mill longitudinally, ver- 
tically, diagonally, or will follow irregular 
contours. In addition, it is a boring machine 
capable of boring holes up to 36” in diameter. 


This extra range and efficiency is especially 
useful in shops machining a variety of work 
... where castings come too big for small 
machines and yet too small to profitably use 
large machines. 


Many of these machines are now in use as 
National Defense units for milling and bor- 
ing tank armor plate, gun parts, etc. 


THE INGERSOLL 


MILLING MACHINE CO. 


ROCKFORD, ILLINOIS 


~ ) maMB 











JOOL ENGINES i. . . . Let Norton 
Share Your 
Grinding Worries 


me 


There's no time now in the tool 
engineer's day for details such as 
tool sharpening. But near you 
there is a Norton engineer ready 
to tackle the grinding jobs. 


High Speed 
Steel Tools — 


For grinding high speed tool steels 
and similar alloys the Norton engineer 
will recommend the special ‘B-E" 
bond and one of the Norton fused 
alumina abrasives—Alundum, 19 Alun- 
dum, 38 Alundum or 57 Alundum. 
Grain, grade and structure selection 
will depend on the details of each job. 


Cemented Carbide 
Tools — 


For off-hand grinding of single point 
cemented carbide tools he will recom- 
mend the Norton developed metal 
bonded diamond wheel—strong, heat- 
resistant and extremely long lived. 
For tool and cutter grinding of multi- 
blade carbide tools it will be the fast 
cutting resinoid bonded diamond 
wheel. 


Stock Cutting 
and Tool Salvage 


Cutting stock for making tools and 
dies, cutting broken tools for repoint- 
ing, cutting chip breakers—if fast cut- 
ting action and long wheel life are 
most important he'll specify a resinoid 
wheel. But if a soft, free grinding 
action and minimum discoloration are 
essential it will probably be sheliac 
bond. 


Die Finishing 
For the countless finishing jobs on 
dies, molds and tools he has nearly 
200 standard sizes and shapes in the 
Norton line to select from—fast cut- 


ting 38 Alundum wheels and points 
with spindles of stainless steel. 


Take advantage of this Norton Service— 
let it work for you these busy days. 


NORTON COMPANY 


WORCESTER, MASS. 


New York Chicago Detroit 
Philadelphia Pittsburgh Hartford 
Cleveland Hamilton, Ont. 


NORTON ABRASIVES 


W-800A 
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Prove Versatility at Crown Cork & Seal Co. 


@ Drilling several holes at one setting in the large rings 
illustrated is a comparatively easy job for the two 


Fosdick Radials shown. 


The convenience and simplicity of controls appeals to 
the operator and- makes his work easier . . . your pro- 
duction greater . . . and costs lower. 


A wide range of speeds are instantly available . . . 


adjustable spring counterbalance provides proper 
spindle balance . . . and an automatic safety feed stop 
are features that provide range for wide variety of 
work and freedom from work spoilage. 


For versatility, speed and accuracy you can't go wrong 
with a Fosdick Economax Radial. 


Ask for Economax Hydraulic Radial Bulletin R. A. for complete information 
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| Preparedness 


/ 


ATIONAL Engineers have 
designed and perfected 
many shell and bomb dies; 


which, combined with the speed, 





accuracy and versatility of 
National Forging Machines 
make Nationals the logical 


choice for such work. 


And, eventually, these same 
machines will be necded for an 
endless variety of Peace Time 


commercial forgings. 


Why not install Nationals and 


be prepared both ways? 


The National Machinery Co. 
Tiffin, Ohio, U.S. A. 


New York Detroit Chicago 

















MANY TOOL 


Denend on 
PRECISION 
FLEXIBILITY 


VERSATILITY 


Double Barreled Advantage 


A G&L CAN DO WORK ON A 
LOT OF PARTS AND CAN 
DO IT ACCURATELY 


Tool engineers are being called upon today for the 
quick solution of many problems new to their par- 


ticular industry because of national defense work. 


Whether the solution to the problem is one requir- 
ing new jigs and fixtures—simple or complicated— 
close limits—small or large lot production of parts 
heretofore unusual—the G&L horizontal boring, 
drilling and milling machine is proving most valuable. 


If you are faced with the need for better quality 
and results, for greater speed, for increasing sav- 


ings, for ways and means to aid labor, find out how 
a G&L will answer the need. There is a type and 
size best suited to your range of work. 


A G&L gives you the right speeds, feeds, and 
power to do the greatest variety of jobs. A G&L 
gives you flexibility and accuracy to save time 
and trouble. A G&L gives you a fully modern 


method. 





ENGINEERS 


A G&L makes it possible to handle all work on one 
setting on most jobs—it is the kind of versatility 
you should have. 


When you order a G&L you get a machine 
designed, not only to give you the most in speed 
and range of work, but because of its versatility 
and flexibility, one that will be of greatest value 
to you on the date it is placed in your service. 
We are adding an addition to our plant, so that 
you can have all the benefits of the G&L method 
at the earliest possible moment. You play safe when 
ordering a G&L Many-Purpose Machine. 
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THE MORE Gel USERS ----- 





% 340-RT: (4" main spindle), G&L Horizontal Boring, Drilling 
and Milling Machine with built-in 48" diameter power re- tr 360-P: (6 main spindle) Planer Type, G&L Horizontal 
volving table Boring, Drilling and Milling Machine 


—— 


Send us your prints of castings or tell us the 

kind of work you have and we shall be glad 

to outline the possibilities of one of our ma- 

chines on your type of work. Descriptive bul- 

letins, covering every type of G&L Horizontal 

Boring, Drilling and Milling Machine, engineer- % 340-T: (4 main spindle) Table Type G&L Horizontal 
ing recommendations, and G&L service are Boring, Drilling and Milling Machine 

offered to manufacturing executives. If you 

wish, G&L representatives will gladly call and 

give you all of the facts on the G&L Method. 














itm 4! tees 


Tp Cai 
ie :/ 
AL 
1 
% 340-PO3H: 3 head-planer type G&L Horizontal Boring, 


Drilling and Milling Machine 


% 560-F: (6" main spindle) new 50 series Floor Type 
G&L Horizontal Boring, Drilling and Milling Machine 


with portable remote control station 
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_sJNSURED’ FOR LON 


DYNETRIC B 


@ How long these armatures deliver 
efficient service will depend largely upon their proper static and 
dynamic balance. For,in any high-speed rotating part—from diesel 
locomotive generators to the tiny rotor in your electric razor— 
unbalance means vibration, excessive wear, and shorter life. The 
best “insurance” against it is proper balance. 

This fact has long been known to manufacturers. But until 
recently, accurate balancing was a costly, time-consuming opera- 
tion. Now, the new Gisholt Balancing Machines enable you 
quickly to locate and measure unbalance in terms of practical 
“correction units.” It’s all done in a few seconds—detecting 


unbalance vibrations as small as .000025”. 


GISHOLT MACHINE COMPANY 
1201 East Washington Avenue «+ Madison, Wisconsin 


GesWNN 






G LIFE BY 


ALANCING MACHINES 


30-page bulletin. Your copy will be sent on request. 
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How Gisholt Balancing Machines provide quick, 
accurate balancing for many different sizes and 
types of parts is explained in an interesting, new 





Look Ahead... Keen Ahead... With Gisholt Improvements 











TURRET LATHES * AUTOMATIC LATHES « BALANCING MACHINES 
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SPECIAL FEATURES 


. Low Hung Drive to Spindle 

. All Power Driven Parts Run in Oil 

. Quiet Running at all Speeds 
Concentrated, Convenient Controls 
Constructed on Unit Principle 


Manufactured in sizes Nine inch to twenty- 
six inch columns and three foot to twelve 
foot arms. 


Te €C AR LT ON wacine t001 co. 


RADIAL 
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CINCINNATI — OHIO, U.S.A. 
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NEW 
// CLAD 
MOTOR 








No other standard motor, we be- 
lieve, has ever met the general- 
purpose requirements of industry 
with so well-balanced a combina- 
tion of performance character- 
istics, convenience features, and 
provisions for protection. Inte- 
gral-hp sizes up to 20 hp (at 3600 
rpm), open or splashproof, are 
now available. Capacitor-motors 
up to 5 hp (at 3600 rpm) can also 
be furnished. 
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|S STRONG ON PROTECTioy, 


you told us, must be 
blows, flying chips, 
sional bumps in moving 
y we built the Tri-Clad 


ee 
‘and end shields of cast iron; 
ib sections to give ample 
led, without increasing the 
integrally with the frame to 
and rigid. We completely 
tr portion and carefully baffled 
benings to protect vital motor 
ided the bearings with cast-iron 
made them dust tight. And the 
‘tou th—we give the motor a tough coat of 
protects the metal parts against rust and 


-Clad motor is fully protected against the 
i tal ill-treatment some motors encounter all 
time, and which all motors encounter some of 
time. As a safeguard against production inter- 
» aS a prime factor in lowering costs, as 
‘an extra increment of value on machines you 
‘build, you’ll find that this new motor means extra 
_ profit protection, too. 

" Be sure your next induction motors are Tri- 

- Clad. General Electric, Schenectady, N. Y. 
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COMBINED CUTS 
AND CONOMATICS 


AN IDEAL COMBINATION 


A 114" Six-Spindle Conomatic produces the 44" brass valve stem 





(at left) in 9 seconds. The 1] operations performed on this part 
include 4 forming cuts, 4 cuts with roller turners, 2 threading 
operations, and cutting off — all to close tolerances. By combin- 
ing machining operations on a Conomatic, you can expect a 
reduction in the cost of your product —improving it without 


added cost — and an increase in: profits. Send prints of your 


machine parts to Cone for a complete cost analysis. There is no 


obligation. 





CONE AUTOMATIC MACHINE CO., INC. 
WINDSOR, VERMONT, U.S.A. 
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TURNING and BORING NEEDS | 


“KING 


NEW 30 IN. VERTICAL 
CHUCKING MACHINE 


Table Diameter 30” 


Maximum Swing 34” 













Maximum Height under rail 24° 
Net Weight 20,000 Ibs. 





LING, 






10 FT. VERTICAL 
BORING & TURNING MACHINE 


Table Diameter 120°’ 
Maximum Swing 126” 


Maximum Height under rail 80° 
Net Weight 140,000 Ibs. 


VALUABLE INFORMATION AVAILABLE FOR THE ASKING 


Tae KING MACHINE TOOL Company 


Builders of Vertical Boring and Turning Machines Exclusively 


CINCINNATI ° * ° OHIO 





DISCOVERED! A NEW ORE TO REPLACE FELDSPAR AS A THE IRON CONTENT OF LAKEFIELD NEPHELINE SYENITE 

flux in glass-making and other ceramic industries! Found com- must be reduced from one percent to a negligible amount. Called in 

mercially only in Ontario, the new material — Lakefield Nepheline by American Nepheline to solve this problem, the Dings Magnetic 

Syenite (Na2O Al»O3 SiO») — contains as much as 24 per cent of Separator Co., Milwaukee, faces a problem of its own — powerful 
the flux-quality, alumina. To prepare it for market, in the modern plant iron-removing magnetic action attracts chain drives, draws them to the 
of American Nepheline Corporation in nearby Rochester, N. Y. .. . magnet side of their sprockets, wears them out in short order! 


name 
gs oe 


RECALLING OTHER SUCCESSFUL APPLICATIONS OF TEX- TEST RUNS USING TEXROPE DRIVES IN THE LABORATORY 
rope Drives, Dings’ officials invite in Allis-Chalmers engineers. uphold their hope for greatly increased drive efficiencies. Without 
Soon these trained engineers offer Dings’ Bill Soli their solution — delay, four Dings units are equipped, each with four precision- 
Texrope Drives engineered for their particular job . . . completely engineered Texrope Drives from the huge stock at the Allis- 
compact and positive, and — in no way vulnerable to the effects of Chalmers plant (as carried in warehouses throughout the country) . - . 
Dings’ magnetic action! Dings officials then observe how ... shipped speedily to help prepare Nepheline Syenite. Installed . 








©) TEXROPE DRIVES CUT 1 









| THE RIDDLE OF FORMULA @ 
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NOW IN AMERICAN NEPHELINE’S PLANT, THE FOUR 
Dings units operate more efficiently than ever before . . . while 
American Nepheline engineers observe how smooth sides of Tex- 
rope V-belts repel ore dust, resist magnet induced wear. With other 
Texrope-driven units, Dings Separators are now a part of American 
Nepheline’s production, operate without costly breakdowns! — 


GRATEFUL FOR SOLUTION OF THEIR PROBLEM, AMER.- 

ican Nepheline commends Dings Magnetic Separator Co. In turn, 

Dings’ Bill Soli acknowledges Texrope engineering cooperation 

. + . praises Allis-Chalmers Texrope products . . . money-saving 
products that successfully solve hundreds of power transmission problems 
in thousands of industrial plants throughout the world! 


Om TF 
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Save Money With Allis- 
Chalmers Texrope V-belt 
Drive Equipment — the 
Modern Power Trans- 
mission That Gives You 
Silent . . . Shock-Proof . . . Safe... 
Flexible . . . Efficient Operation . . . 
PLUS a Cooperative Engineering Ser- 
vice That’s Truly Cooperative! 

WHEN YOU specify Allis-Chalmers 


Texrope Drives on your machines, you 
P y y 
get Double Value! 





originated and developed multiple V-belt 
drives . . . has led in their advancement 
ever since. 


That means, as transmission engineers 
to industry, we can work with you... 
can direct this broad experience at help- 


ing solve your transmission problems! 


And don’t forget — this Double Value 
is yours at no extra cost. Get the facts 
about Texrope today. Call your 
nearest Texrope dealer, or write Allis- 
Chalmers, Milwaukee, Wisconsin. 

A-1461 


WHEN ORDERING REPLACEMENTS, REMEMBER... ONLY TEXROPE V-BELTS 
GIVE YOU ALL THESE OUTSTANDING FEATURES! 


Extra-tough, two-ply cover gives 
EXTRA-PROTECTION against abrasive 
ing of any kind. 


Special bias cut fabric adds transverse 


Texropes are TRUE V-BELTS . . . with 
famous STRAIGHT-EDGE WEDGE design 
that gives efficiencies up to 98.9% .. . 
prevents slipping, jerking. Because they 
are matched in a special precision meas- 
uring machine, sets of Texropes are 


For Texrope gives you not only an un- tae A naga — ed no .. paes oe B aa yeah he 
equalled record for long life . . . low mainhiteeh ccmenenth Suite pulling . . . even wear . . . longer life. 
maintenance . . . and year ‘round de- ed in a special, cool-flexing gum insure tne eiitan enanene 
pendability — but a unique cooperative a ae ee stomped tame Ease te Cnatinen 
engineering service as well. fs : the only GENUINE Texrone ... backed by 

Amazing cool-running rubber compound Allis-Chaimers, originators of the mutti- 


Allis-Chalmers has the longest and 
broadest experience in the V-belt drive 
field. Over a decade ago, Allis-Chalmers 


tionless operation . . . ACTUALLY IN- 
CREASES BELT LIFE 100 TO 200% OVER Belts by Giokst. Saar chdae Geeadaas the cond. 


BELTS OF ONLY A FEW YEARS AGO! 
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When You Have to Contend with 
ABRASION, HEAT, AND CORROSION 


Use Haynes Stellite 
Alloy Specialties 


A unique combination of properties 
makes Haynes Stellite alloy the outstand- 
ing material for innumerable applications 
where high resistance to abrasion, heat, or 
corrosion is required. Look over the in- 
teresting characteristics of Haynes Stel- 
lite alloy listed below: 


@ Haynes Stellite alloy is inherently 
hard and abrasion-resistant — even 
at red heat. 

e@ It is extremely resistant to atmos- 
pheric corrosion, and also resists the 
action of many common corrosive 
agents. 

e It is practically non-magnetic. 

@ It takes an extremely high polish. 
e It has a low coefficient of friction. 


You can obtain Haynes Stellite alloy 
specialties cast and finished to your own 
specifications. Use this modern material 
to reduce down-time and decrease main- 
tenance costs. 

Let us help you investigate the ad- 
vantages of using Haynes Stellite alloy 
specialties in your business. Write the 
nearest district office, without obligation. 


HAYNES STELLITE COMPANY 
Unit of Union Carbide and Carbon Corporation 
uc 
General Office. and Works—Kokomo, Indiana 
Foreign Sales Department—New York, N. Y. 


District Offices 


Chicago—Cleveland—Detroit—Houston— 
Los Angeles—New York—San Francisco—Tulsa 


Information on Haynes Stellite Company products 
is also available through all apparatus shipping 
points of The Linde Air Products Company. 





Automotive — These fuel pump 
plunger lever pins for diesel engines 
are cast of Haynes Stellite alloy and 
finished to accurate dimensions. They 
resist abrasion and corrosion. 


Electrical —This solid die—used in 
the manufacture of electrical products 
—weighs 10 lb. By contrast, Haynes 
Stellite alloy phonograph needles are 
also cast and ground. 





Petroleum—Pump rods like this are made by butt-welding steel or nickel 
alloy ends to the Haynes Stellite alloy center, where abrasive and corrosive 
action occurs. Such composite specialties are frequently used. 


Rubber—These rubber cutter 
knives, made from rolled sheet of a 
malleable grade of Haynes Stellite 
alloy, retain a sharp cutting edge for 
a long period of service. 


Valves —tThis cast and ground seat 
ring for an “anti-coking valve” is 
used in conjunction with a Haynes 
Stellite alloy valve stem, to withstand 
heat, abrasion, and corrosion. 


Machinery—Red hardness and 
high cutting quality characterize 
standard Haynes Stellite metal-cut- 
ting tools, and also special tools such 
as the spot facer shown above. 


Che micals—These Haynes Stellite 
alloy battery mix knife parts, used in 
the manufacture of dry batteries, re- 
sist the severe abrasion and chemical 
corrosion encountered. 


Red-hard, wear-resisting alloy of cobalt, chromium, and tungsten. 


“Haynes Stellite” is a registered trade-mark of Haynes Stellite Company 


Haynes Stellite Company products will be displayed at Area 362, Machine 
and Tool Progress Exhibition; Convention Hall. Detroit; March 25-29. 
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The RIGHT Lathe 


For Every 


Shop Need 








16” swing South Bend Underneath Motor 
Drive Quick Change Gear Precision Lathe. 


Fede 





10” swing 1” Collet South Bend Tool Room Un- 
derneath Motor Drive Precision Bench Lathe. 


HE importance of selecting the Right lathe for every 

shop* need is emphasized today by the demand for in- 
creased production resulting from our national emergency. 
Maximum production at minimum cost can be attained 
only when the lathe is matched perfectly with the job. 


Consider the work to be done, then choose the size and 


type of lathe that will give the most efficient service. Re- 


member that versatility and precision are import tant in a 


tool room lathe. For manufacturing operations, a lathe 
must also have ple nty of power, spee “d, and stamina. 


ON DISPLAY 


Battimore, Mp.—Carey Machinery & Supply Co. 
Boston, Mass. — South Bend Lathe Works t¢ 
BRIDGEPORT, CoNnNN.—A. C. Bisgood 
BurraLo, New YoRK—R.C. Neal Company, Inc. 
Cuicaco, Int. — South Bend Lathe Works t 
CLEVELAND, Onto — Reynolds Machinery Co. 


IN ALL 


Hovwston, TEX. 


TBOSTON Sales Office: 67 Broadway, Kendall Square, Cambridge, Mass., Phone Trowbridge 6369. 


10” swing 11/16” Collet South Bend Underneath 9” swing Model 
Motor Drive Quick Change Gear Precision Lathe. 


PRINCIPAL 


Wessendorff, Nelms & Company 
Los ANGELES, CAL.—Eccles & Davies Mach. Co. 
MILWAUKEE, Wis.— W. A. Voell Machinery Co. 
Newark, N. J. —J. R. Edwards Machinery Co. 
New Or eEAns, La.— Dixie Mill Supply Co., Inc. 
New York, N. Y.—A. C. Colby Machinery Co. 





1414” swing South Bend Tool Room Under- 13” swing South Bend Underneath Motor 
neath Motor Drive Precision Lathe. 


Drive Quick Change Gear Precision Lathe. 








A South Bend Workshop 
Quick Change Gear Precision Bench Lathe. 


South Bend Lathes are made in a variety of sizes and 
type s that will efficiently handle a wide range of metal work- 
ing re quire ments. They can be supplied with equipment for 
precision tool room work, manufacturing operations, general 
machine work, and for many special classes of service. 


Consult our Engineering Department about the lathe best 
suited to your work. We do no special tooling, make no spe- 
cial machines, but we will gladly give you our recommen- 
dation. A copy of our new Cate log No. 100A dese ‘ribing all 
sizes and types of South Bend Lathes will be sent on re quest. 


CITIES 


PHILADELPHIA, Pa, — W. B. Rapp, Machinery 
PITTSBURGH, PA. Tranter Manufac turing Co. 
PROVIDENCE, R. I.— Geo. T. Reynolds & Son 
RocHEsTerR, New YORK Ogden R. Adams 
SAN FrANcIsco, CAL.— Moore Machinery Co. 
York, Pa.—York Machinery & Supply Company 
} CHICAGO Sales Office: Room 308, Machinery Sales Building, Phone State 7283. 


SOUTH BEND. LATHE WORKS 


LATHE BUILDERS SINCE 1906 


291 E. Madison St., South Bend, Ind., U.S.A. 














HOME OF) 
FEDERAL BEARINi 





= Makers of Sine ill bearings 
: POUGHKEEPSIE, N. Y. 


Detroit Sales Office: 2608 Book Tower @ Chicago Sales Office: 902 S. Wabash Ave. 
2 Swetl 


ee Cleveland Sales Office: Hand Building i 
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WHAT ARE YOUR REQUIREMENTS ? 


Mirror finish? Grey finish? Finish within 3 or 4 micro-inches? Absolute 
straightness and roundness? High production? Take a tip from the aircraft 
engine manufacturers — here, where finish, accuracy, and production are of 
such vital importance, Bryant Internal Grinders are the recognized choice. 
Overhead wheel slide, massive construction, rigidity, and ease of opera- 
tion are features that are writing a new cost and production story in the 
aircraft industry. Let Bryant estimate the cost and production story on your 
__ own work —there is no obligation. 





“BRYANT CHUCKING GRINDER CO. _ 
Springfield, Vermont, U. S. A. - = 






SERIES 24 BRYANT 
INTERNAL GRINDER 


CUS pat oF 





MARCH 19, 1941 “a 

















extra output 
like this 
from your 

tools 


Extra output is being accomplished in many plants by 
reducing the number of times tools interrupt or slow down 
production. It is equivalent to adding new capacity — but 
easier, faster and cheaper. It’s surprising how frequently 
a tool will gall, throw up a burr, wear beyond tolerance, 
lose its keen cutting edge, or otherwise force a shut- 
down of the equipment until it can be repaired or re- 
placed. Several hours may be lost each time this happens. 
It’s equally surprising how frequently such tool troubles 
can be avoided. Ordinarily, they are traceable to nothing 
more than— 
1. A choice of tool steels that just missed the bull’s- 
eye. 
2. Some difficulty in determining exact hardening 
procedures. 


Facts are the remedy—facts plus a simplified method for 


applying them to each tool. Give your tool maker all the 








Bring Your Tool Steel Selection 
Problems to Carpenter's "Magic 
Mirror” — Machine and Tool 
Progress Exhibition, Detroit, 
March 25th to 29th. 


















facts he needs to become as good a “sharpshooter” on’ 
tool steel sclection as the “mill expert.” Put in his hands 
exact hardening data and instructions for heat treating 
each tool steel. You can count on his doing the rest— 
making each of your tools better, more productive, less 
apt to fail or wear out prematurely. 


All the information you need to put such a program into 
effect is down in black and white—ready, waiting, proved 
by application in thousands of tool rooms. Let Carpenter's 
new booklet, “Spotlighting Hidden Plant Capacity,” tell 
you how Carpenter can help you initiate the “Matched 
Set Program” in your plant. In 14 minutes’ reading time, 
this book will give you the funda- 


mentals of the plan and illustrate 6 


4 


ool Stee 
as" Sor, 
. § 
with examples from practice the & 

& 


results you can expect. 


Without obligation, write today for 
this “blueprint” to extra plant capacity. 









BRANCH WAREHOUSES AT—Chicage, Cleveland, 


Hartford, St. Louis, Indianapolis, Philadelphia, 
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How Would You Prevent Interruptions in Service from These Tools ?* 




















End mill for profilin 
cast iron cams. Smoot 
finish and extreme accu- 
racy required. Present 
tool meeting these re- 
quirements, but edge 
breaking down so 
soon that production 
is inadequate. 








Draw dies for brass 
rifle shells. Very high 
gooduation, & required. 

me “shrinkage” in 
hardening desirable. 
Previous dies have 
caused trouble from 
“loading up.” 


A die to punch and form 
shortlinks from cold rolled 
stock to very close =. 
ances. Run expected to be 
well over a million. 













































Coining die for stamp- 
ing medals. Engraving 
cost expected to be 
$150.00. Impact and 
wear both heav . Free- 
dom from “soft skin” 
absolutely necessary. 






Hot rivet setting tool 
for runs of 1200 to 
1500 rivets per day 
over periods of six 
months or longer. 


e 





A roll stamp for marking 
graduations on an alumi- 
num scale. No distortion 
or size change permissible. 
Medium run expected, 
pressures high. 














Indexing ring to 
1g hold dental burrs 

while trade marks are 
— stamped. Tolerances 

are close. Every steel 






Dies for hot upset- 
ting. Original steel 
washed out after 4000 
pieces. Job unprofit- 


Rolls for poy oe 
heavy sheet stee 

scale not removed. 
Pressures sohigh that 








SS tried has cracked or plain carbon rolls able unless 10,000 
worn out. 2,000,000 cannot be stopped ieces can be made 
runs required. from flaking off. fore reworking. 





ed *HERE ARE THE ANSWERS. Behind these nine Carpenter 


Matched Tool Steels is a whole program for getting better tools— 

tools that produce more before they must be reground, repaired 

or replaced—tools that will prevent interruptions to production, 

" and measurably increase plant capacity. Give your tool makers this 

opportunity to relieve the pressure on your 

production line. Send for our new booklet, 
“Spotlighting Hidden Plant Capacity.” 
























THE CARPENTER STEEL COMPANY 
109 Bern Street, Reading, Pa. 




















MATCHED Ne 


U.S.A. 


TOOL STEELS 


Gentlemen: Without obligation, please send me 
your free booklet describing your program for 
improving tools and stepping up machine capacities. 





NAME__ 7 " om: 


(Please Print) 


FIRM___. 


(Firm Name Must Be Given) 


ADDRESS 





CITY. —STATE 








~at Booth No. 104 
A. S. T. E. Exhibition 
Detroit - March 24-29 


ARBORS and 
ADAPTERS 








SCREW MACHINE 
TOOLS 


be - se eee eae 
: ae 


‘| agent 
- og em en pene RE RPP? ” 


LI bibebeneneh 


bk bee ce oe 
347" ‘ : 
te dau TTT | odds’ 
a 
; 
a iy ie sei 22ee* 


ee ieee 
Ls ge aaer* 
perl . 


— Plant of the Brown & Sharpe 
Mfg.Co.at Providence, R.1.,U.S.A. 
. — known world-wide for its many 
IBS Products of the Highest Quality 


MAGNETIC io Fee OTHER USEFUL 
CHUCKS a> EQUIPMENT 
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MATHEWS CONVEYER SYSTEMS 


@ To increase the efficiency with 
which materials and products are 
handled between processes in man- 
ufacture is to increase production. 
Better still, it means increased 
production with a reduction in 
worker fatigue— an important 
item if manpower is part of your 
manufacturing problem. 


During the past 10 years there 
have been many new ideas de- 
veloped in the field of materials 
handling. Why not call in the 
trained Mathews Field Engineer ~ 
in your vicinity and take advan- 
tage of his experience in solving 
conveying problems similar to 
yours. Write or wire today! 
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INCREASED CAPACITY FOR NATIONAL DEFENSE ie 


Our plant capacity has been increased over 65", to care for the 
rising demands of the National Defense Program — plus the 
normal demands of peacetime production. 

All orders, whether subject to Defense priorities or not, are given 
the same helpful care and attention that have always marked our 
dealings with prospects and customers in the past. 





a es 


MATHEWS CONVEYER COMPANY 


136 TENTH ST. - - - - ELLWOOD CITY, PA. 


Field Engineers and Sales Offices located in 30 Industrial Centers 
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ON DIAMETER 
LONG. 


LIMIT .0003” 
WHICH IS 26” 


ROUND AND PARALLEL 
OVER ENTIRE 26” 


FINISH GRIND TO 4 MICROINCHES 
WITH .00!1” STOCK REMOVAL. 


WITHIN .00018s” 
LENGTH. 


SEVERE REQUIREMENTS 


MET BY 


Recently a Landis 14” x 48” Type C 
Plain Hydraulic grinder was installed in 
the plant of a well known machine tool 
manufacturer in Connecticut. There it is 
being used to rough and finish grind 
carrier assemblies and is_ satisfactorily 
meeting very severe performance require- 
ments. O © O Three diameters are ground 
on the carriers, of which one, the stem, is 
first rough ground removing .030” stock. The 
two other diameters are then ground to a 


LANDIS 


good commercial finish after which the 
grinding wheel is changed for the finish 
grind on the stem. About .001” stock is re- 
moved within a limit of .0003"; however, 
the stem must be round and parallel within 
.00015” over its entire 26” length. A surface 
finish of 4 microinches is required. O O O 
Such satisfactory results on a job so de- 
manding invite your investigation, Why not 
give Landis a chance to meet YOUR re- 
quirements? 


LANDIS FOOL CO. 


2 Ss 2S 8 VY 


PENNS YLVAN 
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MACHINE TOOL OUTPUT 
; -In every type of plant... under all kinds of working 


E - conditions SUNOCO is the choice of leaders in the 
metal working industry. 


SKILLED MECHANICS are quick to appreciate that 


SUNOCO Emulsifying Cutting Oil has the qualities. so "poss : Nera as: | 
' vital in a cutting lubricant to provide ease of opera- male) | 
_ tion and fast accurate trouble-free production. 


MACHINE TOOL production at “rated capacity” is 

made possible by SUNOCO’'s high lubricating and 

heat absorbing qualities. It prevents the tools from 

chipping or burning and permits heavy cuts at high 
7 speeds and helps to establish new highs in machine 
a tool efficiency. 


| WORKS MANAGERS know that when it is essential to 
' maintain present day production schedules SUNOCO 
q Emulsifying Cutting Oil will aid in reducing waste 

production time ... material . . . and man hours. 


On performance and performance alone SUNOCO 
has won recognition. Test SUNOCO in your own shop 
...under your own working conditions and you'll 
know why “IT’S THE CHOICE OF THE LEADERS 
OF INDUSTRY.” For full information, write 


SUN OIL COMPANY, Philadelphia 


SUNOCO 


EMULSIFYING 12° outpyy 9 biGh efe: 


: of SY °Y be y 
N CStah) ach; 
CUTTING OIL C0, Te ag «tm 


















TONS 


of Johnson Quality 
UNIVERSAL BRONZE BARS 


















Immediately 
Irom STOCK 


One bar... a hundred bars... or tons of bars 
. right off the shelf into your shop with no 
delay. Over 350 sizes—cored and solid— 
enables you to order exactly to your require- 
ments. Complete machining—inside diameter 
—outside diameter—ends—saves you time, 
tools and purchase weight; poceae you against 
hidden defects. 
And it’s quality bronze too! Cast in S.A.E. 
CATALOGUE  64—the best general purpose bearing bronze 
available. Try this remarkable service on your 





New from cover to cover . . . listing and : . 
describing the most complete bearing service next order. Complete stocks are carried in 
in the world. Write for your free copy. every industrial center. Give us an oppor- 


tunity to prove our exceptional service. 
UNIVERSAL Bronze will prove its quality 


through performance. 


CARRIED IN STOCK BY YOUR LOCAL DISTRIBUTOR 


JOHNSON BRONZE COMPANY ms 
5 


C/eeve BEARING HEA DQUARTER 
515 SOUTH MILL STREET + NEW CASTLE, PA. 


AMERICAN MACHINIST 






















AT WORK ON DEFENSE NEEDS 














Here’s help for the National Defense Program. This recently built BETTS 25’ Heavy Duty Bor- 
ing Mill is already at work on important defense needs. And like other BETTS and COLBURN 


Boring Mills, it is doing accurate work and will continue to do so throughout its long life. 


Consolidated design and construction which embody exclusive features and new developments 
insure the maintenance of original accuracy. 


Whether you are engaged in the Defense Program or in the equally important program of build- 
ing those products that help maintain the American standard of living, Consolidated Machine 
Tools help you to do your part better, quicker and more economically. 






BETTS e BETTS-BRIDGEFORD ¢ NEWTON e COLBURN « HILLES & JONES e MODERN 


CONSOLIDATE B 
MACHINE TOOL CORPORATION 
Re. .O 


Cero & TE Re. N E— W 2eer. K 


Routing miscellaneous parts in small quanti- 
ties is a problem in any plant— until they 
come to Blanchard Surface Grinders. “A 
decided money saver” is what the manufac- 
turer of these pump parts called his No. 18 
Blanchard. This is a machine designed not 
only for production, accuracy, and fine finish, 
but for quick changeover from job to job. 


Chucking the work is made easy by the 





No. 18 Blanchard with 6” ex- 
tended column for work 18” 
maximum height. 














Miscellaneous parts like these are a 
natural’ for Blanchard Grinders. 


Blanchard One-Piece Steel Magnetic Chuck. 
Convenient controls make the setting and 
operation of the machine quick and almost 
effortless. If you decide to put a “money 
saver’ in your plant, write to Blanchard to 


find out just what these savings will be. 


THE BLANCHARD MACHINE COMPANY 


64 STATE STREET, 


CAMBRIDGE, 


MASSACHUSETTS, U. S. A. 
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LONG DIES... 7H/W SECTIONS, 
A TOUGH BLANKING JOB...BUT 


Air Hard 47/7? 











Blanking and notching S.A.E. 1010 stock, .065" 
thick, can be really tough on dies and punches 
like these—unless AIR HARD is used. Because, 
with this great VASCO steel, long runs are 
routine— movement is nil—trouble stays safely 
away. (Say “AIR HARD” to the VASCO man, 
and let him show you the difference!) 


ERECT eC e 
yo. ; See cg “ATROBE.PA, 


rors 






STee15 


% 








REMOVABLE, REPLACEABLE SEALS 


are not only SMOOTH AND QUIET, but cso EASY TO INSPECT AND REGREASE 





60 





Felt Seal K all K. iene with 


Rigidly fixed in the outer ring, the felt 
seals in NORMA-HOFFMANN PRECI- 
SION BEARINGS are nevertheless easily 
and quickly REMOVABLE AND RE- 
PLACEABLE at will, thus facilitating 
inspection, cleaning or regreasing. 

Moreover, the seal is entirely within 
the confines of the bearing, and there- 
fore not exposed toinjury. The NORMA- 
HOFFMANN seal construction avoids 
race distortion, assuring dimensional 
accuracy and quiet running. 





The effective labyrinth formed by the 
THICK, FULL-SIZE FELT SEALS 
and plates against the recessed inner 
ring, provides extra protection against 
escape of lubricant or ingress of dirt. 
Grease capacity is ample for long service. 

Wide, solid inner and outer rings af- 
ford maximum contact on shaft and in 
housing—making housing inserts un- 
necessary and militating against slip- 
page, looseness, and escape of lubricant 
past outer ring. 


Write for the Catalog, describing the most complete line of self-sealed bearings in America, including several 
series with single felt seal, with single felt seal and side plate, and with double felt seal (illustrated above). 


NORMA-HOFFMANN BEARINGS CORPN., STAMFORD, CONN. U.S.A. 
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Runout Less than 


O. 002” \ 
dicator Reading ‘ 


er 


In 


“117° 


iiire io 


se, 


Note the fine finish and 
accuracy of these gears which 
were hobbed in the average 
floor-to-floor time of 40 min- 
utes per load of 7. 


The 


Name of Part — Cam shaft gear. Material — Cast iron chrome alloy. 


Operation — Hobbing spiral gears having 34” face, 7.953”—7.948" 
outside diameter, 46 teeth, 31° helix angle, 7 diametral pitch. 


Number gears per load — 7. 

Hobbing Machine — Barber-Colman Type D. 

Hob Used — Barber-Colman Class A Ground Hob; 41/4” diameter 
by 5” long, with 214” taper hole; single thread; 15 gashes. 

Hob Feed — 0.070” per rev. of work. 

Hob Speed — 108 r.p.m. 

Production — Average time, 40 minutes 
per load of 7. 

Number of Settings — 3. 

Pieces per Grind — 375. 

Accuracy — Tooth form held within 
0.0005”. Runout less than 0.0092” 
indicator reading. 


Figures 


pPrRrooucrTt 
HOBBS, HOBBING 
MACHINES, HOB 
SHARPENING MA- 
CHINES, REAMERS, 
REAMER SHARP- 
ENING. MACHINES 
MILLING CUTTERS, 


SPECIAL TOOLS 


General Offices and Plant 


~ 
> 


/ 
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SBARBER-COLMAN TYPE D 


) HYDRAULIC HOBBING MACHINE 
Cuts Costs on Cam Shaft Gears 


A leading tractor builder furnishes this example of how 
Barber-Colman Hobbing simplifies precision operations, 
cuts costs and speeds work. Cam shaft gears produced on 
Barber-Colman Type D Hydraulic Hobbing Machines 
are held to precision tolerances and subsequent operations 
formerly required are eliminated. Seven gears constitute 
one load, and are hobbed in approximately 40 minutes 
floor-to-floor. 


Powerful hydraulic actuation and rugged machine design 
combine to make the Type D unexcelled for high-produc- 
tion, heavy-duty hobbing. On this job, a taper hob 
spindle and B-C Ground Hob with taper bore contribute 
to both precision and easy, fast, set-up. Hobs may be 
located on the spindle with consistant accuracy. Runout 
error averages less than 0.002”. 


Look into the advantages that Barber- 
Colman Complete Hobbing Service can 
bring you. Your request for information 
is without obligation. 


®@ Illustrated Bulletin 1477 completely describes 
the numerous advantages of Barber-Colman Type 
D Hydraulic Hobbing Machines; with specifica- 
tions. Write for your copy today. 


Barber-Colman Company — 


201 Loomis St., _Rockford, U. S. A. 


Py 


Illinois, 





» » ANOTHER MACHINE 
TOOL BUILDER FINDS A 


IN CLEVELAND SINGLE 
SPINDLE AUTOMATICS 


Builders of machine tools themselves, owners of this Rochester, New York 
plant recently installed a Model A Cleveland Single Spindle Automatic of 
3%4-inch capacity. And again the flexibility and productive capacity of a 
Cleveland is making good from the start. Here are two typical jobs pro- 
duced on it recently, as shown below. 


Chuck Lever Fulcrum—cut from 2%-inch cold rolled SAE 1112 bar stock, in 
lots of 500 pieces, production is considerably greater than by previous 
methods. Operations consist of feeding out, drilling, rough forming, bor- 
ing, skiving, reaming and cutting off. 

Oil Ring Nut—cut from.2¥%-inch O.D. SAE 1120 steel tubing, in corre- 
spondingly small lots, production surpasses previous methods. Operations 
are feeding out, boring, forming, recessing, facing, reaming and cutting off. 
The rugged construction of Model A is well known. Its accessibility for 
adjustment and ease of tooling up is unmatched. Cleveland Single Spindle 
Automatics today have the operating range that is required in current pro- 
duction schedules, and sufficient speed to more than meet demands. A four- 
speed motor is standard equipment. 


If you have short runs of parts to produce, investigate the possibility that 
Mode! A offers for more economical production. 

* 
Model AA, Cleveland Single Spindle Automatics, are described in a® brochure sent 
on request. This new streamlined Cleveland is at work in many plants throughout 
the country, and making good in every one of them on small-lot production. 


THE CLEVELAND AUTOMATIC MACHINE COMPANY 


2269 ASHLAND ROAD « CLEVELAND, OHIO 


Sales Offices: NEW YORK—S50 Church Street * DETROIT—2842 Grand Boulevard 
CHICAGO—565 West Washington Street « CINCINNATI—314 American Building 


These are the parts 
referred to above, 
produced on Model 
A, 33-inch capacity, 
Cleveland Single 
Spindle Automatic. 


Parts are reproduced te Ask for your copy of this 
here about half-size. brochure describing Model AA 




















CLEVELAND 
MODEL A Single Sxl ASTOMATIC 


| MODEL A—Built in 9/is-inch to 8-inch capacities inclusive MODEL AA—Built in 1!/is-inch and 13/s-inch capacities only, 











Squaring of both ends at one pass 
of the broach. 


Deep slotting with removal of large 
amount of metal. 


Small brass part with five accurate 
slots on circumference in one pass 
through broach. 


Automotive steering knuckle which 
offers opportunity of several broach - 
ing operations. 


@ When you need high production one method. It will pay you to investigate 
of the various sizes of Footburt Surface Footburt surface broaching possibilities 
Broaching Machines will give it to you. on your work. a 


Machining of duplicate flat or curved . ’ 
surfaces can, on many parts, be han- _,, THE FOOTE-BURT COMPANY 
dled faster, with better finish and accu- CLEVELAND, OHIO 


racy, and with lower tool maintenance Detroit Office: Chicago Office: 
cost than with any other machining 4-151 General Motors Bldg. 20 North Wacker Drive 


OOTBURT sicvZiin 
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_ PRATT & WHITNEY 
re Booth 129 














DIVISION 





. Prart & Wurrney exhibit at Detroit... Accuracy Headquarters 


.-is Booth 129... on your left coming from the main entrance. 
Here are assembled the newest fine cutting tools and precision gages 
.and demonstrations of what they are doing in the national defense 
program. Come in and see oar famous “diamond blue” treatment 
that has increased cutting ability and tool life so remarkably. Look 
over the precision gages that solved tough inspection problems of war 
level production. Examine the Kellerflex Flexible Shaft Equipment 
that replaces ‘“‘muscle finishing”? and speeds up the job. Come in at 
129- -fecuracy Headquarters. You will find a warm welcome .. . and 


all the help we can offer to solve your problems. 


PRATT & WHITNEY 





NILES-BEMENT-POND COMPANY 








SLOUCO 


- - - KEEPS PACE IN TOOL ROOM AND PRO 
TODAY’S DEMAND FOR SPEED IN PRECISION 





SLOCOMB INSTRUMENTS today—as through the past 
fifty years—are recognized standards of comparison in 
precision measuring. As production has been stepped 
up and closer tolerances demanded, these dependable 
instruments have been developed to meet the more 
exacting conditions. 

Tool rooms, production lines and inspection depart- 
ments the world over recognize the superiority of Slo- 
comb Micrometer Calipers for fast, precision measur- 
ing. ease of checking and maintained accuracy under 
constant hard usage. 

Slocomb is prepared as always to supply instru- 
ments which through fast checking to high degrees of 
precision will be of outstanding assistance in facilitat- 
ing production. 
























SLOCOMB 
MICROMETER 
CALIPER No. 22 


A small sturdy instrument of high accuracy. Light in 
weight, weighing only 1% oz. Easy and convenient to 
hanacle and carry. Measures all sizes from 0 to ¥2 inch 
by thousandths. Made also in metric graduations. Avail- 
able with plain or friction stop. 











SLOCOMB MICROMETER 
SETS Nos. 22 and 28 


Set #22—comprising 12 micrometers 
and 11 end measures—will handle 
work measurements from 0-12” by 
thousandths. Also available for metric 
measurements from 0-300 m.m. by 
1/100 m.m. 

Set +28—(not shown) includes 12 
micrometers and 11 end measures for 
measurement from 12°-24” by thous- 
andths. Can also be supplied for meas- 
urements from 300-600 m.m. by 1/100 
m.m. 

Slocomb also furnishes standard 
micrometer sets for measurements from 
24-60" or 600 m.m.-1500 m.m. 
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SLOCOMB 
CENTER DRILLS 


Available in either carbon or 
high speed steel in Center Drill, 
Combination Center Drill and Bell 
Type Center Drill types. Sizes as 
follows: Center Drills from I to 
1”. Combination and Bell Type 
from lg to %"’. 





Send for 
SLOCOMB 
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the complete SLOCOMB 
for your copy TODAY. No 
gresses. The use of these time savers in inspection or 


Or . 
| CP acne Catalog No. 18 
Seiad 
line and contains valuable 
information for machinists, 
® = @ SNAP GAUGE MICROMETERS obligation of course. 
, Aq These instruments provide speed and accuracy and i 
‘j \ 


FREE This 112-page 
en GET Bene, catalog covers 
rN 
shop men and inspec.ors 
SLOCOMB on modern methods of 
checking tolerances. Write 
eliminate guesswork. Work can be gauged as it pro- 





production eliminate the necessity for handling a wide 
variety of snap gauges. 
Made in sizes from 0-1" to 11-12"; metric sizes from 


0-25 m.m. to 275-300 m.m. 
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THE LEES-BRADNER 


MODEL SH 


HORIZONTAL SPLINE AND 
GEAR HOBBING MACHINE 


The Horizontal Spline Hobbing Machine, built by the pioneers of gear hobbing 
machines in this country, is the logical answer to the plant requiring the accurate 
generation of long, continuous splines. The machine is available in several lengths, to 
produce splines up to 102" of continuous length in one cut, or longer lengths if desired. 
Altho the Model SH Machine is intended primarily for the production of either 
straight or helical splines, spur and helical gears can be hobbed with equal ease. 
If desired, the machine can, on special order, be arranged with an extra cutter 
head for thread milling purposes. 





Write us for our newly published Catalog, which illustrates 
and describes the full line of Lees-Bradner Machines. We also 
solicit specific inquiries. There is, of course, no obligation. 


THE LEES-BRADNER CO., CLEVELAND, ) 
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Buy Again’ 


A big responsibility rests on the small 
tools’ we use in our National Defense 
effort. You can accept this responsibility 
with confidence — you can be sure of 
maintaining high production, of meeting 
exacting standards of accuracy, of 
getting uniform results on every job by 
choosing UNION—The Tools You Buy 


Again —for every job. 


UNION TWIST DRILL CO. 
ATHOL, MASS. 


S. W. Card Division, Mansfield, Mass. 
Butterfield Division, Rock tsland, Que. 
Derby Line, Vt. 


UNION 
BUTTERFIELD 


NVISIONS of the UNION TWIST DRILL COMPANY 





§. W. CARD 





5. W. CARD 
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Don’t judge taps on the basis of price—or 
performance—alone. Use the Card Service 


Test as your guide and let cost plus per- B® 


formance give you the true picture of tap 
value. And when you see the quality of 
work that Card Taps are consistently pro- 
ducing you'll standardize on Card for 
every tapping job. 


S. W. CARD MFG. CO., MANSFIELD, MASS., U.S.A. 


BUTTERFIELD DIVISIONS of the UNION TWIST DRILL CoMmPAN! t 











m WISIONS of the a TWIST DRILL COMPANY BUTTERFIELD 





The adjustable collet die at its best! The result of Butterfield's 
intensive research into ways to improve the tools of modern 


production. 


“THRED-RITE" Dies are simple in construction, easy to assem- 
ble (see photographs) and quickly adjustable to split 0.001". 
Full floating construction insures accurately centered work. 


Where speed is imperative—and the going is tough —put 
"Thred-Rite" Dies on the job. They have been tested under 
the severest operating conditions and have proved their 
capacity for taking on all sorts of hard jobs— accurate 
jobs! — and delivering the goods. A full stock of N.C. and 
N.F. series is available from any of our stores and agents 
listed below and from any Butterfield jobber. 


BUTTERFIELD DI SION 


DERBY LINE, VT. 
ROCK ISLAND, QUE. 





5. W. CARD 










@ Wherever there are PAGE ELECTRODES there 


is no bottleneck. Welders are getting better welds 


‘ = PAGE HI-TENSILE “F"—High speec 
— more uniform welds— welds that pass careful  _ welding, a shield-arc type electrode 


a for vertical, horizontal or overhead. 





inspection—and doing it in less time. 
You will find your local PAGE Distributor well 
able to give you exact recommendations—supple- 


- 


mented by interesting booklets—on the electrodes 


\ 


that will give you the production you expect and on hen Gaede ie oie 


strength, penetration and uniformity 
—vertical, horizontal or overhead 


need today. welding. 





PAGE STEEL AND WIRE DIVISION + MONESSEN » PENNSYLVANIA  pace-alleGHENY STAINLESS — 


Shield-arc type electrodes from 
which you can select one that will 






give you weld metal in welds that 


| mee In Business for You r Safety equals the stainless you weld. 


mal 
rer 


\@ AMERICAN CHAIN & CABLE COMPANY. 








Inc. 


72 AMERICAN MACHINIST 





Non-rev 
opening 
cular c} 
ties ¥ te 








StyleRS 
ing Prec 
circular 
Copaciti 
24 to § 








NAMCO DIES AND TAPS cuz 


LEAD SGREW <<< 
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Non-revolving type self 
opening Die with cir- 
cular chasers. Capaci- 
ties % to 47%". 


Here are the facts—YOU be the judge 
More “RIDGID” pipe die heads are sold than any other make 
threaded with Namco Dies and Taps. That speaks for their performance. 


The time for tapping the malleable casting, 344" diameter hole, 
es. 1%" long, is 45 seconds — with a Namco precision circular 

chaser Collapsing Tap. 
The time for threading the male pieces, with a Namco circular chaser Self Opening 
Die, is 61 seconds. Formerly the thread on this piece was milled—in 4 minutes. 


As to accuracy, Mr. Wm. Thewes, superintendent of Ridge Tool Co. says: “these 
threads are held to .0005” for the 14" length of their engagement—lead screw ac- 


- curacy.” And he adds, “scrap is practically nil—we couldn't afford it.” 
tyleRSP Positive Open- ; , : 
ing Precision Tap with This is just one more proof of performance for savings with Namco Dies and Taps. 


circular chasers. " , What might they mean on YOUR work? 


FATU@ IAAL AAS 


170 EAST 131ST STREET * CLEVELAND, O. 
ACME-GRIDLEY 4-6 AND 8 SPINDLE BAR AND CHUCKING AUTOMATICS + SINGLE SPINDLE AUTOMATICS - AUTOMATIC THREADING DIES 
AND TAPS + SCREW MACHINE PRODUCTS + THE CHRONOLOG «+ LIMIT SWITCHES + POSITIVE CENTRIFUGE » CONTRACT MANUFACTURING 
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Convenient Controls 


---located for best efficiency 


Fast Travel Provided 


-— —-— for all table movements 


Swiveling Head on Vertical 
Machine gives Broad Utility 


—-- note view at left sinking angular hole, : 
using gage block for accurate duplication 


2 3 STYLES! 
UNIVERSAL ¢ PLAIN « VERTICAL 


| — Ask for specifications including Attach- 
ments that greatly extend the usefulness of 
these productive machines 


Brown & Sharpe Mfg. Co. 
Providence, R. I., U. S. A. 
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Quick, Easy Handling 


—-—-machine sensitive and relatively light 


Proper Machine Height 


—-—-convenient for vision of operator 


Set-Back Column Face 
—-—- gives added clearance and rigidity 


Speeds and Feeds Quickly 
Selected — 16 of Each 








stn: Eas 5 GET 


ALTER EGO: Literally ‘‘one’s other self’’—the still, small 
voice that questions, inspires and corrects our conscious action. 


ALTER EGO: So, you’re still luke-warm about 
welding ? 
Well—some of our competitors use it 
and some of our customers are asking 
for it. But—I don’t know—Let’s make 
a survey of welding opinion. 


ALTER EGO: Oh, so you want the mob to do your 
thinking? Don’t you realize that progress thumbs 
its nose at the rut-bound crowd? 


Well, far be it from me to get rooted in 
a rut. 


ALTER EGO: Look how we got our wheels out of 
the rut. By thinking in terms of welding—using 
a piece of channel for the rim—two punched bars 


ae Bg, 








Former wheel 
Weight—17.5 lbs. 
Cost—87.5c 


Welded steel wheel. 
Weight—11 Ibs. 
Cost—42c 


for spokes—a piece of pipe for the hub, we’ve 
saved 45 cents per wheel, 6.5 lbs. dead weight, 
and cut out delivery delays. That’s Progress! 


From now on let’s do our own thinking 
for dozens of other parts like we did for 
the wheel. One at a time, so as not to 
hinder production. Let’s out-maneuver 
the mob! 

° + 


LINCOLN SUGGESTS: Faith and determination 
will give you the full benefits of a welding pro- 
gram. Appoint a man with these qualifications 
and give him authority to get things done quicker, 
better, at less cost with arc welding. We guarantee 
your success. Write for “‘A Guarantee of Profits.” 








Copyright 1941, The Lincoln Electric Co. 


LINCOLN -hit'O-4e¢0,.WELDIN G on hci ae 


Authoritative Information on Design + Production « Welding Equipment 
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These 28" Super Service Upright Metal Drilling Machines, Box and Round Column 
Types, are located in the Tool Room of The Taft Peirce Mfg. Co., Woonsocket, R. |. 


Both types provide wide ranges of spindle speeds and 
feed rates, enabling them to handle a variety of opera- 
tions. 

Round Column Machines are specially versatile due to 
the fact that the table on this type machine can be swung 
out of the way to permit work to be located on the base. 
Rigidity and accuracy are assured on the Round Column 
Machine by virtue of the back brace and on the Box Col- 


umn Machine because of the table support and heavier 
column. 


These features are vital to manufacturers of precision 
gages and tools like The Taft Peirce Mfg. Co. 


Write for more detailed information concerning the Cin- 
cinnati Bickford Super Service Upright Metal Drilling 
Machines and get Booklet U-25. 


THE CINCINNATI BICKFORD TOOL CO. 


OAKLEY - CINCINNATI 


MARCH 19, 1941 


OHIO - USA 








Unprecedented orders and “defense priorities” 
make immediate deliveries of turret lathes out of 
the question. Yet, you are probably confronted 
with urgent demands for greater output. 


If you are in this predicament, Warner & Swasey 
can help you. Do you realize that you may increase 
your production from 30 to 60% on your present 
turret lathes with the installation of new Warner 
& Swasey Turret Lathe Tools? These tools will im- 
prove your methods—permit full use of carbide 


Are You Up Against PRODUCTION PROBLEMS? 


cutters and greatly step up your production. This 
at least is a partial answer to your problem. Our 
Engineering Service Department will be glad to 
study your jobs and make recommendations. 


Another way we can help you—make better work- 
men out of your present operators! We have estab- 
lished a Turret Lathe Operators’ Service Bureau to 
help you train new men. Older operators can bene- 
fit, too. All this service is yours for the asking. 
Write Warner & Swasey, Cleveland, Ohio. 


You CAN TURN IT BETTER, FASTER, FOR LESS WITH WARNER AND SWASEY TOOLS 


WARNER 


& 
SWASEY 
Turret Lathes 
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WHATS IN THIS ISSUE 


SALUTE 


Even the general public at last 
realizes that in the present crisis Amer- 
ican industry is doing its damndest. It 
knows that every method within reason 
is being employed to accelerate produc- 
tion. One of the less obvious of these 
methods is interchange of ideas. Wher- 
ever men meet and mingle ideas fly fast 
and furious, and all comers emerge 
richer for the experience. 

It is just such a contribution that 
the forthcoming Machine & Tool Prog- 
ress Exhibition will make to the pres- 
ent defense effort. Never before has 
the usually leisurely process of tooling 
up been so vastly accelerated. Never 
before has so much depended on the 
outcome. Never before has the tool en- 
gineer been more vital to the national 
security than the soldier, the sailor, the 
diplomat. For on today’s tool engineer 
rests the responsibility for turning the 
United States into the Arsenal for 
Democracy. He may fail. Our opin- 
ion is that he'll succeed. In a sincere 
effort to help him, we take pride in 
dedicating to him this issue of AMERI- 
CAN MACHINIST. 


MACHINABILITY'S MEANING 


President of the American Society of 
Tool Engineers is A. H. d’Arcambal, 
consulting metallurgist of Niles- 
Bement-Pond’s Pratt & Whitney Divi- 
sion. Long an important figure in the 
A.S.T.E., Mr. d’Arcambal enjoys an en- 
viable reputation in metallurgical cir- 
cles. On page 211 he has analyzed what, 
in his opinion, machinability means to 
defense. His evaluation of the various 
factors affecting both these controver- 
sial topics should be read by all. 


CONTINUED 


Just to remind you that in this spe- 
cial number we haven’t shelved our 
series on shell machining. Since it deals 
almost exclusively with tooling, what 
could be more appropriate? You'll find 
the fourth installment on page 227. 


MATERIAL HELP 

Equally appropriate, we think, is the 
special blue section. This article, which 
you'll recognize as another of our ma- 
terials sections, deals with the working 
of tool and die steel. In it are assembled 
specifications, recommendations, phys- 
ical characteristics and properties— 
MARCH 


19, 1941 


probably the most comprehensive col- 
lection of data on these steels ever 
squeezed into sixteen pages. Credit for 
this section goes to associate editor 
William J. Hargest, who’s been work- 
ing on the job for months. No clock- 
watcher is Bill. When on an assign- 
ment like this, night and day, Wednes- 
day and Sunday, are all the same to 
him. Coffee keeps him conscious, makes 
him the only man we've ever known 
who can work three shifts a day. The 
resulting section begins on page 243. 


NO? 


Devotees of this column know that 
we've long wanted to write a book. 
One of the facts of life which always 
impressed us is that men who are too 
ignorant to know better are always do- 
ing the impossible. Columbus and the 
Wright brothers weren't the only ones ; 
you undoubtedly can find examples 
right in your own plant. The whole 
history of metal-working is a saga of 





W. J. BURGER 
. don't be too sure 


doing things that couldn’t be done. In 
case you have the “impossible’’ attitude 
toward carbide tools, for instance, we 
respectfully recommend the article on 
page 218. By W. J. Burger, Warner 
& Swasey’s director of engineering, 
Can’t Use Carbides? not only poses a 
few good questions but answers them 
as well. In the affirmative—or nega- 
tive, whichever way you look at it. 


WHAT'S NEW 


New machines, new accessories, new 
tools—all can be of inestimable value 
in boosting production. In the Show- 





in-Print section beginning on page 196 
are over fifty such products which can 
speed many types of metal-working op- 
erations. They will all be dispayed at 
the show, where complete details as to 
prices and deliveries can be obtained 
Many will be shown in operation. 
Whether you're planning to attend the 
show or not, a serious reading of this 
section should prove informative. 


WHO'S WHO 


In the Show-in-Print section are de- 
scribed only those products which have 
been developed recently. Also to be on 
display at the show are countless other 
machines and tools which have been on 
the market for some time and have 
been previously described in our pages. 
For your convenience all par a0 
along with their booth numbers and 
products they intend to display, are 
listed on page 209. 


LEFT-OVER 


The time when toolrooms were as- 
signed space ‘‘left over” from produc- 
tion departments happily has faded 
into history. On the theory that a 
workman is no better than his tools, 
and vice versa, wise managements are 
paying ever increasing attention to tool- 
rooms. Many recognize the toolroom 
as a miniature plant itself, with prob- 
lems of efficiency and production all its 
own. These problems, of course, have 
a profound effect on individual tool- 
room layouts, and deserve considerable 
study. Some of the things to bear in 
mind, and a few ways of solving stump- 
ers that come up, are given on page 
214. In Room for Tools, R. R. Wiese, 
our western editor, describes in detail 
some of the more efficient layouts he’s 
run across. 


COMING 


The next issue will mark the last in- 
stallment of the shell series—but the 
tradition will be carried on with plenty 
more on armament as long as the pres- 
ent production problem persists. Also 
scheduled for the next number are ar- 
ticles on modern finishing methods, ad- 
vanced heat-treating techniques, and 
machine shop instruction in the gov- 
ernmental manner. And a four-part 
article on hard chrome plating is soon 
to come. Look for them in AMERICAN 
MACHINIST ! 
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Notching and . —e 
Forming Fits ill 


This trailer body side requires typical A 
notching and forming operations readily 
performed in combination on one Cincin- 











nati All-Steel Press Brake. aa ) 
Body side is first notched in die at "Sie 
right, and rub rail is then formed ee 


between notches. 


Write for Recommendations on Your Job 


THE CINCINNATI SHAPER CO. 


SHAPERS % SHEARS ‘ BRAKES 


CINCINNATI, OHIO. 


ESTABLISHED 1877 


AMERICAN MACHINIST BURNHAM FINNEY, Editor 


Tool Show 


mit 
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ON THE FIRING LINE 


We are well along on America’s greatest peacetime 
effort to provide security for this land of ours. We 
must have adequate protection in the air, on land 
and on sea. Our gigantic defense program is de- 
signed to provide that protection as quickly as pos- 
sible. It also is intended to give the maximum aid 
to Britain. 

In that effort the place of the tool engineer is 
well defined. He is right in the middle of it, up to 
his neck. New plants must be equipped and tooled 
for production of unfamiliar products, existing 
factories must be retooled, the best way of going at 
the task of making munitions must be determined, 
and short cuts must be taken to whittle down the 
time of turning out what is needed. 

The problem goes far beyond providing new ma- 
chine tools and plant equipment. It also consists 
of getting the most out of what we already have, 
using the right tools for the right job, getting the 
highest speeds and the most productive feeds on 
every operation. 

It isn't solely a mechanical problem. The human 
skilled 


machinists, draftsmen, tool engineers and_tech- 


elements are important, too. Enough 


nicians of various kinds must be ready to handle 


the peak load when it comes later on this year. 
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In all of these phases of national defense, the 
tool engineer individually and tool engineers col- 
lectively, through the American Society of Tool 
Engineers, are doing their part admirably. With 
their sleeves up, they are working long hours and 
devoting unlimited energy to getting defense pro- 
duction rolling. Through the educational committee 
of A.S.T.E., they are helping to set up training 
activities to alleviate the shortage of skilled men. 

It is altogether fitting at this time for the 
A.S.T.E. to present its exhibition at Detroit, March 
24 to 29, devoted to better ways and means of 
No 


do it, a tremendous task lies ahead. It is unlikely 


doing the defense job. matter how well we 
that it could be done in the time specified in any 
other country than the United States. Our mechan- 
ical progress, the high degree of mechanization in 
American industry, makes it possible for us to do 
the impossible. 

So we turn to the Detroit show and to the tech- 
nical sessions for further guidance in how to speed 
up our armament effort. The A.S.T.E. is to be con- 
gratulated on its enterprise in staging such a com- 
prehensive program. It is additional evidence that 
tool engineers as a group are alive to their responsi- 


bilities to the nation. 





OFUW IN PRINT 


New and improved equipment on display at the Machine 


& Tool Progress Exhibition in Detroit, March 25 to 28 


DALZEN THREAD GRINDERS 





Tap and gage work in U. S. and 
Whitworth thread forms, leadscrews, 
aircraft studs and bolts, and gun com- 
ponents can be ground on the Dalzen 
thread grinder, to be exhibited in Nos. 
1 and 2 sizes. Responsibility for making 
and selling these machines has been 
split between Dalzen Tool & Mfg. Co., 
511 Leib St., and Snyder Tool & Engi- 
neering Co., 3400 E. Lafayette St., 
Detroit, Mich. 

No. 1 machine handles work 3 in. in 
diameter, 8 in. between centers with a 
4-in. thread length anywhere within the 
maximum work length. Work table 
pivots 15 deg. either side of center for 
helix angles. Wheel size is 12x}x7-in. 
hole. Floor space needed is 37x47 in. 
Machine weight is 2,200 Ib. 

No. 2 machine handles work 6 in. in 
diameter, 18 in. between centers with a 
10-in. thread length anywhere between 


centers. Wheelhead and column pivot 
25 deg. either side of center. Wheel size 
is 16x}x7-in. hole. Space needed is 
38x60 in. Machine weight is 4,200 lb. 

A simplified wheel dresser can be 
used conveniently in grinding each work 
piece without causing a loss in produc- 


tion. Dressers can be furnished for 
standard and special thread forms. 
Right- or left-hand threads can be 


ground using the same leadscrew, with 
the machine cutting on the forward or 
the backward table feed. Relief can be 
applied to taps or thread milling cutters 
by a relieving attachment. 

The wheelhead column is adjustable 
longitudinally for positioning the thread 
anywhere along the part. Placement of 
the wheelhead over the work conserves 
floor space and is said to increase accu- 
racy. Hardened and ground ways run 
on hardened steel balls. 





CONTINENTAL MACHINES "DOALL" SURFACE GRINDER 


Continental 
Washington 


Machines, Inc., 1301 
Ave. S., Minneapolis, 


driven. A built-in dial indicator register- 
ing in tenths of thousandths augments 


Minn., has developed: the Model GP 
“Doall’” grinder for utmost precision in 
surfacing machine parts. Built for either 
dry or wet grinding, this machine has a 
table capacity of 9x18 in. 

All ways are hand scraped. Spindle, 
equipped with precision ball bearings, 
is direct driven by a special dynamically 
balanced motor. It uses 74$x}-in. wheels. 


hand wheel feed. 

Table travel is infinitely variable 
from 0 to 50 ft. per min. Cross feed is 
variable from 0 to 150 thousandths at 
each reversal of table travel. Automatic 
cross feed movement is provided for 
wheel dressing. A built-in fluorescent 
lamp provides cool illumination. Auto- 
matic lubrication is provided. Coolant 





Table 


movements are hydraulically 


systems are standard. 
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WARDWELL COMBINATION AUTOMATIC GRINDER 


Wardwell Mfg. Co., 3167 Fulton 
Road, Cleveland, Ohio, has introduced 
the Model E-C combination automatic 
saw grinder for sharpening circular, 
hack and band saws in a wide range of 
sizes. It is claimed that saws reclaimed 
in this grinder will operate more efh- 
ciently than new ones, 

When a blade is reclaimed the teeth 


have sharp cutting edges, at a 90-deg. 
angle with the blade. It is this slight 
alteration over the form and angle pro- 
duced in the original blade by setting 
the teeth over which is claimed to result 
in more efficient cutting. It is claimed 
that the method of grinding will not 
burn, anneal or in any way injure the 
harciness of the teeth. 
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BOICE-CRANE “HI-SPEED" BANDSAW 


Features to promote greater accuracy 
and higher production are incorporated 
in the No. 2300 14-in. “Hi-Speed” 
metal cutting bandsaw offered by Boice- 
Crane Co., 1730 Norwood Ave., Toledo, 
Ohio. Light-weight plastic wheels and 
extremely rigid welded frames contrib- 
ute to exceptionally smooth operation. 

Single-speed, 1200 r.p.m. models with 
direct connected motors in both bench 


and floor types, are available, as are V- 


belt drive bench models. A_ fourth 
model, developed especially for the 
metal-working industry, is equipped 


with a selective speed gear box provid- 
ing eight speeds from 25 to 1120 r.p.m. 

Specifications: wheel diameter, 14 in.; 
maximum depth of cut, 8$ in.; throat 
depth, 13} in.; tilting worktable, 
15x154 in. Weight is 322 lb. 





OHIO CRANKSHAFT "TOCCO JR." INDUCTION HARDENER 
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Ohio Crankshaft Co., 6600 Clement 
Ave., Cleveland, Ohio, will display the 
20-kw. ‘Tocco Jr.,” induction hardening 
machine, specially designed for heat- 
treating small parts. This machine 
comes in two models: one for applica- 
tions not requiring quenching, such as 
annealing, brazing, soldering, heating 
for forming, and forging; the other for 
localized hardening. The basic machine 
has a flat top on which may be mounted 
any desired fixtures. 

For localized surface hardening, a 
transformer housing is added to top of 


unit and a work pan set in. The induc- 


tor block is bolted to the attachment 
flange. Included in the transformer 
housing are the quench and cooling 
water valves. Condensers are below. 


Both units use the same high-frequency 
motor-generator supplying 9600 
cycles at 220 volts. 


sets, 








GROB COMBINATION SAWING-FILING MACHINE 


Model No. NS-24 combination band 
sawing and chain filing machine offered 
by Grob Bros., Grafton, Wis., provides 
a throat of 24 in. by the use of two 
244-in. diameter pulleys. 

Pulleys have inlaid rubber bands for 
operation of the saw blade, while along- 
side the rubber band a groove is pro- 
vided for operation of the file chain. 
The lower drive pulley has provision 
for a positive drive to the file chain so 
that little tension is required. 

By tracking the saw blade and the 
file chain alongside each other, that is, 


each separately, a change from sawing 
to filing or vice versa is made in less 
than a minute since saw guides and file 
attachments can be left in the machine 
at all times. A Type BW butt welder 
quickly welds saw blades for internal 
cutting. 

The lower pulley is driven by a 1-hp. 
motor by a V-belt reduction drive pro- 
viding 10 speeds from 50 to 2000 ft. 
per min. Base and column are welded 
steel. The 24x28-in. cast iron table tilts 
in two planes. Table feed is operated by 
a foot lever. 








in sealed 
clamp is designed to hold securely all 
shapes 


DELTA CUT-OFF MACHINE 


All non-ferrous metals can be cut 


quickly and smoothly with this cut-off 
machine developed by Delta Mfg. Co., 
600-634 E. 
Wis. 


be cut at any angle. 


Milwaukee, 


material can 


Vienna Ave., 
With this machine 
Arbor is accurately ground and rides 
ball bearings. A universal 
and Special 


sizes of material. 


blades assure maximum efficiency on all 
types of When using these 
blades, this machine will brass up 
to 14 in. in diameter, aluminum up to 
14 in. in diameter, aluminum extruded 


materials. 
cut 


sections up to the equivalent of 2 sq. in., 
copper up to 14 in. in diameter and 
magnesium up to 1} in. in diameter. 


> 


Tubular sections up to 2 in. in diameter 


can also be cut. 
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GROB LIGHT-DUTY FILING MACHINE 


Many features of larger machines are 
incorporated in the No. FB-18 light- 
duty filing and lapping machine offered 
by Grob Bros., Grafton, Wis. This ma- 
chine has an 18 in. throat and is said 
to be capable of production to within an 
accuracy of 0.001 to 0.002 in. 


The machine is claimed to be capable 
of quick set-up and frequent set-up 
changes. It can be easily set up for in- 
ternal cutting, as file tension is removed 
by turning a single lever. It is said that 
various types of files and lapping stones 
can be installed in less than a minute. 





Delta Mfg. Co., 600-634 E. Vienna 
Ave., Milwaukee, Wis., has developed a 
carbide tool grinder especially for the 
small tool room which requires an inex- 
pensive precision machine. It is available 
either as a bench or as a pedestal model, 
with several types of single and three- 
phase motors. 

Speed of 3,450 r.p.m. gives a surface 


DELTA CARBIDE TOOL GRINDER 


speed of both wheels of 5,200 ft. per 
min. Accurately ground tables are 134 
in. wide and 8 in. deep. They tilt 30 
deg. toward the wheel and 45 deg. away 
from the wheel. They have grooves for 
jigs and fixtures. A reversing switch is 
built into the machine for greater con- 
venience in grinding both right- and 
left-hand tools. 





SNYDER PRODUCTION DRILLING MACHINES 
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Two upright drilling machines in- 
tended for production work, primarily 
requiring multiple-spindle heads, will be 
exhibited by Snyder Tool & Engineer- 
ing Co., 3400 E. Lafayette St., Detroit, 
Mich. Of exceptionally heavy construc- 
tion, these machines feature automatic 
hydraulic feed cycle, hydraulic pump 
and motor within the column, and head 
movement controlled by adjustable dogs. 

In these machines the head does not 
slide in ways. Instead, the head is bolted 
to a platen which moves on two round 
steel guide bars. Hardened bushings in 
the platen minimize wear. 

Spindle drive is through transmission 
box and pick-off gears in the head. 
Single-spindle machines are supplied 
with a two-speed transmission. 

No. 10V18 machine is supplied with 


either a 10- or 15-hp. motor. Maximum 
clearance between head and table is 56 
in., minimum 38 in. Drilling capacity 
of single-spindle machine is 4 in. diam- 
eter in cast iron or mild steel. Machine 
will also handle ten 1-in. drills in cast 
iron at 90 ft. per min. Box table meas- 
ures 314x293 in. Floor space, 363$x60 
in. A 2-hp. motor drives the hydraulic 
pump. Cycle involves advance at 225 
in. per min., feed variable between 1 
to 6 in. per min., and rapid return. 

For No. 20V16 machine either a 
20- or 25-hp. motor is supplied. In the 
single-spindle type, drilling capacity is 
5 in. For multiple-spindle drilling, ten 
1}-in. drills can be operated in cast iron 
at 90 ft. per min. Maximum clearance 
between head flange and box table is 56 
in., minimum 40 in. 





LE MAIRE VERTICAL CONTOUR MILLER 


Le Maire Tool & Mfg. Co., 2657 S. 
Telegraph Road, Dearborn, Mich., will 
display the ‘Multa-Miller’’ vertical con- 
tour milling machine. This machine is 
equipped with V-belt drive, 6-spline 
alloy steel svindle on preloaded anti- 
friction bearings, longitudinal and cross- 
wise slides with hydraulic movement, 
and indexing or stationary circular table 
optional. Contour control is obtained by 
twin contour cams and rollers producing 


the necessary parallel cross-slide motion. 

Feed rate of the longitudinal slide 
can be varied from 0 to 12 in. per min. 
with 118 in. per min. rapid advance and 
128 in. per min. rapid return. Maximum 
cutter movement with stationary circular 
table is 2 in. crosswise and 5 in. longi- 
tudinally. With indexing circular table 
the maximum cutter movement is 1} in. 
crosswise and 3 in. longitudinally. The 
machines requires a space of 28x60 in. 
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ATLAS MULTIPLE-SPINDLE DRILLING MACHINE 


Atlas Press Co., Kalamazoo, Mich., 
has introduced a line of multiple spin- 
dle drilling machines which are built 
with two, three or four spindles. Drill- 
ing heads are ball bearing equipped, 
with a new crank type of head raising 
mechanism. Machines are particularly 
recommended for all types of small hole 


Specifications: maximum distance, 
table to chucks, 26 in.; columns to cen- 
ter of spindles, 74 in.; spindle travel, 
4 in.; over-all height, 794 in.; over-all 
depth with motors, 31} in. Ava‘lable 
with 0-} in. Jacobs chuck or No. 1 
Morse taper spindles in place of chucks. 
Motors recommended 1/3 or $ hp. at 


/ 


drilling and tapping. 


1740 rpm. (Ball bearing). 





AMERICAN BROACH HYDRAULIC GUN RIFLING MACHINE 


This hydraulic gun rifling machine 
built by American Broach & Machine 
Co., Div. of Sundstrand Machine Tool 
Co., Ann Arbor, Mich., broaches rifling 
grooves of constant helix in gun bar- 
rels. It pushes a high-speed steel cutter 
through the gun, driving the cutter in 
the proper helix angle to broach all 
grooves together. Each cutter has a 
slightly increased diameter over the pre- 
ceding one so as to take chips approxi- 
mately 0.001 to 0.002 in. thick. 

The machine censists of a fabricated 
steel bed containing the hydraulic cyl- 





inder, oil reservoir, valving, piping, 
motor, motor controls, and coolant sys- 
tem. Slide is of normalized and seasoned 
nickel iron. The cylinder is of steel 
tubing; bored and honed to a mirror 
finish. Ways are accurately scraped to a 
full bearing and guided in the hardened 
and ground bed ways which are auto- 
matically lubricated. 

The master lead bar is hollow to per- 
mit a generous supply of coolant at the 
cutting tool. This lead bar is driven 
laterally through a roller thrust bearing 
by the cylinder slide unit, and spiraled 











by a driving plate, adjustable for index. 
The driving plate unit is provided with a 
backlash take-up adjustment. The quill 
carrying the cutters is mounted by a 
taper shank in the end of the master 
lead bar. This machine is driven by a 
Sundstrand variable delivery pump, di- 
rect from the 15-hp. driving motor. 

The part is located at the muzzle end 
by an integral manually operated clamp 
and support block. It is also located at 
the breech end by a similar manually 
operated lock station, mounted on the 
machine bed. End thrust during cutting 
is taken by the tailstock mounted on the 
left end of the machine bed. Work is 
clamped between soft split bushings. 

Specifications: capacity, 12 tons; cut- 
ting speed, 15 ft. per return 
speed, 30 ft. per min.; maximum stroke, 
100 in.; weight, 24,000 lb. 


min. ; 





LOGAN ENGINE LATHE 


On display at the booth of the Logan 
Engineering Co., 4912 Lawrence Ave., 
Chicago, Ill., will be a new back-geared 
metal-cutting lathe of 10 in. swing with 
24 in. between centers. This lathe has a 
precision preloaded ball bearing head- 


stock, power longitudinal and cross 
feeds, prismatic V and flat ways, and is 
equipped with a unit countershaft as- 
sembly. With this standardized, general- 
purpose machine threads from 4 to 216 
per in. can be cut. 











BLANK & BUXTON VERTICAL MILL 


A feature of the exhibit of Blank & 
Buxton Machinery Co., Jackson, Mich., 
will be the No. 40-H index high-speed 
vertical mill, which has been especially 
designed for the tool, die and experi- 
mental shop for milling, boring and 
drilling. 

This machine has a capacity of 4 to 
$ in. end mills in tool steel, and has six 


standard spindle speeds ranging from 
180 to 2400 r.p.m. with single-speed 
motor. Special two-speed motor is also 
supplied. It is equipped with longitudi- 
nal and cross verniers for locating mill- 
ing and boring positions. Spindle travel 
is 34 in. Maximum distance from the 
end of the spindle to the table is 16 in., 
while the minimum distance is 0 in. 
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SCHERR "COMPARITOL” MEASURING INSTRUMENT 


Featured in the exhibit of George 
Scherr Co., 128 Lafayette St., New 
York, N. Y., will be the “Comparitol” 
precision measuring instrument which 
works on a new patented knife-edge 
principle. This instrument may be used 
to inspect and check mass-produced 
parts for interchangeable manufacture, 
shop gages and other precision parts. 
Personal errors are eliminated. 


The mechanism consists of only two 
moving parts—a vertical spindle which 
carries a contact feeler point and a hori- 
zontal beam carrying the indicating 
hand. A stationary knife edge supports 
the horizontal beam while a_ second 
knife edge contacts the horizontal beam 
on the upper side. Construction is 
rugged to enable the instrument to 
withstand daily shop use. 





“RED RING" CIRCULAR BROACH 


National Broach & Machine Co., 5600 


St. Jean St., Detroit, Mich., has devel- 
oped “Red Ring’ circular broaches for 
cutting circular T-slots in a single revo- 
lution and at a production rate of ap- 
proximately 100 per hour. These tools, 
used in a Krueger circular broaching 








GAIRING SPECIAL SHELL BORING TOOL 


Gairing Tool Co., 21221 Hoover 
Road, Detroit, Mich., has developed a 
boring tool which automatically expands 
while a cut is being taken on the inside 
of the shell nose to machine the radii to 
the end of the bottleneck. This cutting 
tool is fed radially outward as it moves 
into the shell cavity to suit the changing 


machine, are claimed to make possible 
both higher speeds and greater accu- 
racy than can be obtained with either 
milling or boring, and at less cost. 
The slot in the part shown is done 
with a broaching tool which has a 54- 
deg. gap into which the work is inserted 
in order to start cutting. The fixture 
which holds the work is mounted on 
two slides, one of these being movable 
for depth and the other used to position 
the work relative to the center of the 





cutter. After the parts are clamped, a 
push on the start button causes a hy- 
draulic circuit to advance the fixture 
against the stop. The cutters then rotate 
through a complete revolution and the 
fixture is backed away. The cycle is com- 
pletely automatic. Action of the cutter is 
such that it progressively cuts first the 
sides of the narrow part of the T, then 
a groove in the bottom of the T, and 
finally the under-cut portion to form the 
sides of the T. 





SCHERR “INSPECTOSET" GAGE BLOCKS 


‘Ultra-Chex Inspectoset’”” gage blocks 
have been developed by George Scherr 
Co., 128 Lafayette St., New York, N. Y. 


This set consists of 34 length standards 
and will produce all combinations in 
steps of 0.0001 in. from 0.3 to 8 in. 





contour of the shell interior on 3.45 in. 
shell. It automatically retracts from the 


cutting pc 


The operation is performed after the 


fuse hole 
length an 


the nose end of the shell has been cham- 


fered. 


ysition. 


is bored, the end faced to 
d to a conical seat and after 
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STERLING "GYRO" ELECTRIC 


Hand-sanding in connection with all 
types of final finish work is eliminated 
with the “Gyro” portable electric sander 
developed by Sterling Tool Products Co., 
363 .E. Ohio St., Chicago, Ill. This 
sander has a self-contained, gear-driven 
electric motor and can be plugged into 
any socket. The flexible sanding pad 
operates in a movement which closely 
simulates hand-sanding. 

Operating at 4,000 r.p.m., it is re- 





SANDER 


ported to do a sanding job in a fraction 
of the time required by hand. Abrasive 
paper is easily attached to the sanding 
pad and held in place by a special 
holder. It uses one-quarter of a 9x11-in. 
sheet. It can also be used for rubbing 
and polishing, in which case cloths can 
be attached in like manner. 

Sander is sturdily constructed for con- 
tinuous service, yet weighs but 34 Ib. 
Only one hand is needed to guide it. 
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"MODERN" COLLAPSING TAP 


Modern Tool Works, Div. of Consol- 
idated Machine Tool Corp., Rochester, 
N. Y., will display a line of stationary 
and rotary collapsible taps for use on 
turret lathes, hand screw machines and 
drill presses. These taps are constructed 
with all parts made of steel hardened 
and accurately ground. Body is made in 
one piece with a solid end. Regular 


BARBER-COLMAN INTERLOCKING SLOTTING CUTTER 


Barber-Colman Co., Rockford, III., has 
developed an interlocking slotting cutter 
of new design which is used to slot 
torged steel shifter forks for tractors. 
In this operation, a cutter 8 in. in diam- 
eter cutting a slot 244 in. long, 1} in. 
wide and 14% in. deep is fed at 2.36 in. 
per min. and run at a speed of 31 r.p.m. 


Pieces continuously are milled per hour. 

Instead of having a herringbone type 
tooth construction, this cutter has teeth 
arranged so that they slant alternately 
one way and then the other. This is 
claimed to eliminate any chance for the 
teeth to load up in the center, and to 
enable it to produce approximately 50 


With this set-up 


approximately 


13 per cent more parts for each sharpening. 





chasers extend beyond face of tap body, 
permitting close to bottom tapping. The 
tap body is also designed with generous 
chip clearances. 

Chasers, which are set in on an angle, 
are easily removed, as it is necessary to 
remove but one screw at end of body. 
Provision is made for adjustment of 
large and small threads by means of 
conveniently located setscrews. Collaps- 
ing is positive and always at the same 
point. The hardened steel trip plate is 
set for depth of threaded hole desired, 
and when it comes in contact with the 
work the tap is automatically collapsed. 


Trip plate can be easily adjusted to any 
desired thread length. The stationary 
type is fitted with a handle for resetting 
the tap, while the rotary type has a 
sleeve for resetting. In this way one tap 
can be easily converted for use as the 
other. Both types are available in twelve 
sizes from t# to 33 in. diameter, with 
each size having a wide threading range. 


I- ye 








STANDARD GAGE MIDGET INDICATOR 


Standard Gage Co., 


Poughkeepsie, 


measures to 


This indicator 





within 


N. Y., offers a universal midget indi- 
cator which is claimed to differ prin- 
cipally from other small indicators in 
that it contains a completely geared and 
fully jeweled transmission, without any 
cam or lever action. The measurin 
spindle moves in a straight line. 


0.0001 in. Dial graduations are Ye in. 
apart. Coarser graduations are also avail- 
able. 

Length of the instrument is 2§ in.; 
overall width is 14 in.; dial diameter is 
1 in. Weight is 2 oz. Several types of 
holding accessories are available. 





BARBER-COLMAN INSERTED BLADE REAMER 


On display at the booth of Barber- 
Colman Co., Rockford, Ill., will be a 
line of inserted blade reamers and 
samples of the work which these ream- 


ers produce. With these reamers, which 
are equipped with Carboloy tipped 
blades, the center hole of aluminum 
washing machine gyrators is reamed at 


a spindle speed of 350 r.p.m., with the 
reamer fed by hand. Production is 40 
pieces per hour complete, with 50,000 
pieces for each sharpening. 





SCULLY-JONES SPECIAL TOOLS 


Scully-Jones & Co., 1901 S. Rockwell 
St., Chicago, Ill., has developed a line 
of special tools for recessing, grooving, 
undercutting, necking and facing. 

In operation a ball bearing stop collar 
strikes against the work or bushing, 
stopping the forward movement, while 
the rear portion of the tool continues in 
motion, feeding the toolbit into the 


work. Adjustment is provided for the 
toolbit after regrinding, for location of 
groove, for correct depth setting in con- 
trolling the diameter of recess, and for 
length of recess or groove in tools where 
the bit moves forward after reaching the 
maximum diameter of its cut. Holes as 
small as ys in. can be recessed with 
grooves of varying width and depths. 
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STANDARD DIAL SNAP GAGE 


Tolerances of the order of 0.0001 in. ing, the gage enables the operator to 
are claimed to be maintained through determine when the piece approaches 
use of dial snap gages developed by the plus limit and to control the feed 
Standard Gage Co., Poughkeepsie, N. Y. accordingly, thus preventing rejection. 

Internal mechanism is shockproof, so 
that the indicator is protected against 
excessive impacts. Gaging faces are 
tipped with tungsten carbide, beveled on 


Pressure applied is constant and meas- 
urements are said to be invariably 
repeated, 

A newly designed indicator, gradu- 
ated in 0.0001 or 0.001 in. or 0.01 or the front edge. Zero setting is effected 
0.005 mm. is built into the frame. The with gage blocks or cylindrical masters, 
dial is convenient to read while the and locked by the AGD standard lock. 
gage is in operation, as it is in the di Each gage has a Ye-in. range. Eight 


rect line of vision above the operator's — sizes cover all dimensions up to 47% in. 


hand, In turning and cylindrical grind Ranges overlap ye in. 








diameter, but to provide proper finish 
prior to sizing, several teeth just ahead 
NATIONAL DOUBLE JUMP BROACH of the Sizing section are stepped up 
gradually in diameter. This broaching 


arranged in pairs. Both teeth method has avoided use of roughing and 


National Broach & Machine Co., tion, are 
11457 Shoemaker St., Detroit, Mich., in a pair have the same diameter, but finishing broaches on certain operations 
has developed the “Red Ring’’ double — the forward one is splined while the in automotive and tractor industries. 

rear is solid. Spline width is equal to 


jump broach for cored and pierced holes 
in castings and forgings which require 
relatively heavy cuts to keep the cutting through the hole it 
edges of the broaches below the hard — material around its 
surface scale, Getting under this scale — solid tooth following removes the rest 
materially increases broach — efficiency Thus each tooth takes only half the 
and reduces tool maintenance. cutting load. Normal tooth diameter in- 

Io accomplish this the teeth of the — crease from one pair to the next is 0.030 


broach, except those in the straight sec- in. The sizing teeth are all the same 


spline space, so that as the tooth passes 
removes half the 
circumference. The 








SUPER TOOL GRINDING ATTACHMENT 


to be readily any number of equal flat surfaces can 


An attachment for the accurate grind This attachment is said 
produced, while relief 


radial adjustable to required diameters, and to be accurately 
incorporate flexibility which permits its grinding is adjustable to meet virtually 


a wide variety of work. With it any requirements, 


ing of squares, hexagons and 
relief will be displayed by Super Tool 
Co., 21650 Hoover Road, Detroit, Mich. use on 





which read directly to 0.0001 in. The 
measuring screw, metric measure, is of 
BROWN & SHARPE MICROMETER HEAD 4 mm. pitch so that the 200 graduations 


on the thimble read direct to 25 ten 


Brown & Sharpe Mfg. Co., Provi- —thousandths of a millimeter. 
dence, R. L., has added the No. 293RS Length of shank is approximately 3] 
4-in. micrometer head to its line of pre- — in., and is threaded back § in. from the 
cision tools. The measuring screw, Eng end for a lock nut. Diameter of the 


lish measure, has 50 threads per inch shank is 3 in. Spindle projects #4 in 
and the thimble has 200 graduations with the micrometer set at zero. 








“SJOGREN" SPEED COLLET CHUCK 





Capacity is increased and time saved handwheel one way or,the other opens 
with the Sjogren” speed collet chuck and closes the collet. 
offered by Hardinge Bros., Inc., EI- The device is fitted to the lathe in the 
mira, N. Y. This device, which elimi- same manner as an ordinary three- of 
Z nates keys and wrenches, saves consider four-jaw chuck. Capacities from 1 to 13 
able time since a slight turn of the — in. round are available. 
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DUMORE THREAD GRINDING ATTACHMENT 


includes a 
P st for 


As delivered, the device 
steel carrying mounting 
the No. 5 grinder, wheel dressing at- 
tachment, set of fine and coarse grinding 
wheels, wheel guard and a_ steady- 
rest for dressing attachment. The regu- 
lar unit is built for grinding U. S. or 
standard threads. 


A reversible portable precision grindet 
and accurate thread grinder are com- 
bined in an attachment for the No. 5 
precision grinder built by the Dumore 
Co., Fourteenth & Racine Sts., Racine, 
Wis. This device is claimed to be par- 
ticularly suitable for small lot thread 
grinding jobs. 


case, 








MIDWEST HARDENED TOOL SLEEVES 


ten to twenty times the life of ordinary duction 


mum, 


rejections to an absolute mini 


Midwest Tool & Mfg. Co., 2360 W. 


Jefferson St., Detroit, Mich., has de- soft steel sleeves. The hardened surfaces These sleeves, which are carried 





veloped a line of hardened and ground of these sleeves are said to maintain in stock, are made in 101 sizes of both 
sleeves which are claimed to give from perfect tool alignment and reduce pro- Morse and Brown & Sharpe tapers. 
hi Al 
MAGIC" CHUCKS AND COLLETS 
Modern Tool W orks, Rochester, These chucks take all spindle tools, 
N. Y., is offering ‘Magic’ quick-change Various sequences of operation can be 


chuck and collet equipment to reduce performed continuously as tools are 
the idle time of revolving spindles to quickly changed. Simple, durable con- 
practically zero. With this chuck in re- struction assures long, trouble-free life. 
volving-spindle machines, tools can be Both positive drive and friction drive 


They are made in 
12 to 5 in 


changed while the machine is running available 


without even slowing down the spindle. 


types are 


Six Capacities from diameter. 








JOHNSON “HI-SPEED" HEAT-TREATING FURNACES 


furnace, not illustrated, will also be ex- 
hibited. 

Advanced 
said to have resulted in 
reaching maximum temperatures in ex- 
tremely short time, with a gas consump- 
tion which is a marked reduction ovet 
ordinary types. 


Displayed by Johnson Gas Appliance 
Co., 520 East Ave., Cedar Rapids, 
lowa, will be a line of “Hi-Speed” heat- 
treating furnaces in operation. Included 
will be the No. 130, shown at the right, 
which produces a temperature of 2300 
F, in 22 min. Another furnace, the No. 
570 pot-hardening and metal 


engineering principles arc 
these furnaces 


melting 








VICKERS TRAVERSE AND FEED CONTROL 


adjustable 


Length of 


directions are 


Operating cycles for machine tool 


tables or heads which require rapid ad- — by _ the 


independently 
dials on the pane 
lial th | 


vance and feed in both directions of working stroke is adjustable by control 
motion are provided in a hydraulic con- cams in the T-slot at the side of the 
trol panel developed by Vickers, Inc., table or head. A great variety of two- 


1400 Oakman Blvd., Detroit, Mich. The directional traverse and feed cycles can 
cycle can be reversed manually by means be obtained with this single compact 
of the operating lever, mechanically by control panel unit by various combi- 
pilot pressure, or electrically by integral nations of cams, different electrical 
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solenoids. 

Operating lever provides a convenient 
manual control at all times for setting 
up and adjusting. Feed rates in opposite 


hook-ups and the use of suitable con- 
The panel may be mounted in any 


position on the 


tacts 
nachine and upon either 


a stationary or moving element. 








PIONEER COOLANT PUMPS 


Pioneer Engineering & Mfg. Co., 31 
Melbourne Ave., Detroit, Mich., has 
developed a Model VBA coolant pump 
for extreme compactness, so that it can 
be located in positions impractical with 
other types. 

This pump is claimed to be capable of 





functioning efficiently with an extremely 
low liquid level, particularly in shallow 
places. Positive prime is assured even 
with reduced height of coolant in the 
supply tank. The device can be readily 
taken apart and serviced. Motors have 
been modernized by streamlining. 








WESTINGHOUSE VARIABLE SPEED A.C. DRIVE 


Westinghouse Electric & Mfg. Co. 
East Pittsburgh, Pa., has devised a sim- 
plified a.c. variable speed drive, suitable 
for a 10:1 speed range, which is espe- 
cially adaptable to machine tools. 

No exciter or control wiring is re- 


quired in this drive, which consists of 
a standard squirrel-cage induction motor 
driving a d.c. series-wound generator. 
The generator furnishes power to a d.c. 
motor which drives the external load, 
the speed being controlled by a shunting 


rheostat which varies the 
series field. 

These drives should find a wide field 
of application in metal-working and 
other industries, for conveyors, machine 
tools, or similar equipment requiring 
wide speed range where alternating cur- 
rent only is available. Capacities range 
from 1 to 15 hp. 


generator 





MICROMATIC HONE "MICR-O-SIZE" CONTROL UNIT 


Developed by Micromatic Hone Corp., 
1345 East Milwaukee Ave., Detroit, 
Mich., the ‘Micr-O-Size”’ automatic con- 
trol unit is said to generate accurate 
sizing, with high production, within 
limits from 0.002 to 0.005 in., reducing 
the tolerance range and number of 
selective fits. Where included in the 
combined results produced by honing, it 
offers increased production through sim- 
plified practice. 

Mechanism is arranged with visual 
dials to facilitate set-up, adjustment, and 
complete operating control. Additional 
controls provide for instantaneous abra- 


sive expansion only to average rough 
bore size by hydraulic pressure control, 
and thereafter positively restrained 
against any backlash, followed by a con- 
trolled, uniform rate of abrasive expan- 
sion feed-out to uniform size and finish, 
under variable pressure, hydraulically 
actuated control synchronized with an 
adjustable time cycle, and collapse of the 
abrasive members to the same starting 
diameter under mechanical control and 
with automatic compensation for average 
stone wear. 

A typical application is: In automo- 
tive engine pistons, from 0.0005 to 0.001 


in. stock is removed from 0.750-in. diam. 
13/16-in. long piston pin holes in one 
operation, following precision boring, in 
a honing cycle of 15 sec. Accuracy for 
roundness and straightness is generated 
to within limits of 0.0002 in. Final sur- 
face finish is from 3 to 5 microinches. 
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TRABON DISTRIBUTOR SYSTEM OF LUBRICATION 


Trabon Engineering Corp., 1814 E. 
10th St., Cleveland, Ohio, has developed 
a distributor system of lubrication equip- 
ment, particularly adaptable for machine 
tools, by means of which various 
amounts of lubricants can be supplied 
to different points. The unit handles 
either oil or grease and employs a posi- 
tive feature by means of which lubri- 
cants must be delivered from every out- 
let or the operator receives immediate 
warning of the danger. 


Shown is a pump with three outlets, 
each of which is connected to distribu- 
tors. Tubes leading from distributors 
represent lines that would be connected 
with the bearings. In the illustration 
one group is provided with eight out- 
lets, another twelve, and the third six; 
however, the number of outlets may be 
varied to suit the requirements of the 
particular machine. 

“he sections of the distributors dis- 
charge various amounts of lubricant, and 
assemblies may be made to give almost 
any combination of discharge quantities 
desired. The distributor will deliver 
lubricant progressively from one outlet 
to another until the cycle is completed 
and ‘all connected bearings have been 
served. They may be installed not only 
to receive lubricant from a metering 
feeder of the Trabon reversible system, 





but they may also be served by a port- 
able hand gun, or by a manually oper- 
ated pump attached to the machine, in 
addition to a full automatic system. 
The pump is equipped with a reser- 
voir of $ lb. capacity; however, it can 
be furnished with reservoirs of 1 and 3 
lb. capacity. Drive has a worm gear 
contained in the base housing which can 
be furnished in a wide range of ratios 
which will allow for various drive con- 
nections even up to full motor speed. 
The pump is easily adapted for drive 
by a chain and sprocket, V-belt, or gear- 
ing, whichever is most convenient. This 
pump may also be assembled with an 
overrunning clutch which is contained 
in the pump housing for applications 
where the drive is to be taken from a 
cam or some oscillating part of the 
machine on which it is installed. 
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STERLING PORTABLE PNEUMATIC SANDER 


Sterling Tool Products Co., 363 E. 
Ohio St., Chicago, Ill., has developed 
the light-weight portable pneumatic 
sander which is adaptable to all types of 
finishing operations. Convenient to use 
in all positions and on wood, metal or 
composition surfaces, its flexible sand- 
ing pad permits the sanding of curved 
as well as flat surfaces. 

Extremely rapid operation is assured 


by 3,000 strokes per min., each stroke 
being § in. long. Only 64 cu.ft. of air at 
60 lb. pressure per minute is required 
to operate the device. 

The sander has a water connection 
for wet sanding. This water sprays over 
the work and is controlled by the “dead 
man” throttle, which also controls the 
air. Only one hand is needed to guide 
the machine. 











ABRASIVE "BOROLIN" PRECISION GRINDING WHEEL 


The “SB-Borolin’’ precision grinding 
wheel has been developed by Abrasive 
Co., Philadelphia, Pa., especially for use 
on Brown & Sharpe surface grinding 


machines. This wheel measures 7x} in., 
and has a 1}-in. hole bushed with a 
wear-resistant material. This bore is fin- 
ished for a tight fit on the wheel spindle. 


The wheel itself is also ground on the 
sides and is available in a wide range of 
grain and grade specifications for use on 
all types of alloy and carbon steels. 








BROWN & SHARPE MAGNETIC BLOCKS 





Added to the line of magnetic holding 
devices offered by Brown & Sharpe Mfg. 
Co., Providence, R. I., are the No. 750D 
magnetic V-block and the No. 124 mag- 
netic chuck parallel. Both of these de- 
vices employ permanent magnets, thus 
requiring no connection to any source of 
power. 


long cylindrical magnet which can be 
turned readily by a control at the front 
of the block to hold or release work 
placed in it. It requires no clamps. 
The parallels are intended for use on 
rectangular model magnetic chucks to 
aid in holding work of odd_ shapes. 
They are accurately finished for optimum 


The magnetic V-block embodies a 


holding strength. 





DUMORE HIGH-SPEED HAND GRINDER 


Extreme compactness, lightness and 
ruggedness has been combined in the 
No. 18 high-speed hand grinder devel- 
oped by Dumore Co., Fourteenth & 
Racine Sts., Racine, Wis. Although this 
grinder develops a speed of 22,000 r.p.m., 


it has a temperature rise of only 16 C. 
Weight is only 4} lb. A feature is the 
spun glass air filter which prevents 
foreign particles from damaging motor 
parts. It can be supplied with either 4 


in. capacity chuck. 





LUFKIN "CHROME CLAD" STEEL TAPES 





“Chrome Clad” is the name of a line 
of steel measuring tapes offered by Luf- 
kin Rule Co., Saginaw, Mich. Markings 
are durable as well as easy to read. 
Tapes are chrome plated, with jet black 
markings and satin chrome-white sur- 
face, unusually free of glare. The per- 
manent markings stand out in sharp 





contrast, showing up well even in poor 
light. Being built up by chrome plat- 
ing, these tapes resist rust. The surface 
is smooth, hard, and easy to clean. 
Tape, being of metal throughout, will 
not crack, chip or peel. Cases and 
frames of improved design and appear- 
ance have been built for them. 
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LINK SPRING CHECKER 


Link Engineering & Mfg. Co., 1054 
W. Baltimore Ave., Detroit, Mich., 
offers the Model PB4 spring checker for 
testing compression springs and the 
Model PB4-D for testing tension springs 
also. In both models three capacities are 
available: 10, 50 and 250 lb. 

When compressed-heights must be 
read closely a special 1-in. travel re- 
verse-reading dial indicator assembly is 


offered. Where moderate quantities of 
similar springs are tested, the “Heigh- 
trol’ attachment is used. For checking 
large quantities of similar springs, fully 
automatic electronic control is available. 
A neon lamp in a control box indicates 
whether a spring is within the tolerance 
limits for which the circuit is preset. 
The operator merely handles the springs. 
No special skill is necessary. 





GENERAL ELECTRIC FRACTIONAL HORSEPOWER MOTORS 


General Electric Co., Schenectady, 
N. Y., has brought out a new line of 
fractional horsepower motors designed 
for machine tool and industrial applica- 
tions. These motors are of extremely 


sturdy construction and have been de- 
signed to meet the severe operating 
requirements of machine tool and indus- 
trial uses. The ball bearing totally in- 
closed construction is standard. 





READY BALL BEARING CENTERS 


Ready Tool Co., Bridgeport, Conn., 
has introduced several improvements to 
its line of ball bearing centers. Promi- 
nent among them is a ball bearing center 
made with a butt welded high-speed 
steel point, which has been found to 
give from five to eight times the life of 
those made with ordinary tool steel 
points. 

Another improvement is a ball bear- 
ing center with a_ replaceable high- 
speed steel point, so that when one 
point is used up a new one can be in- 
serted, thus renewing the life of the 
center. 


Illustrated is a type of center which 
has been developed for such machines 
as Potter & Johnston automatics where 
certain form cuts must be taken on work 





HUOT DRILL INDEXES 


of large diameter and in which the final 
finish must be absolutely true and free 
from chatter caused by work or tool 
vibration. 





Huot Mfg. Co., 128 E. Tenth St., St. 
Paul, Minn., has added three more sizes 
to its line of drill indexes. This combi- 
nation drill stand and indexed container 


also provides tap information and deci- 
mal equivalents. 

All holes are individually drilled. 
Panels of drills fold into the box like 


the pages of a bock. Drills will not fall 
out of place, even though they are 
shortened by breakage, sharpening or 


long use. 





TOWMOTOR HEAVY DUTY HOIST TRUCK 


Several improvements have been in- 
corporated in the Model LT-53 heavy 
duty truck offered by Towmotor Co., 
1226 E. 152nd St., Cleveland, Ohio. 
This truck features fast turning, easy 
acting steering mechanism, heavy duty 
four speed transmission and direct drive 
oil pump supplying hydraulic lifting and 
tilting mechanism. 


The frame of the machine, which 
includes a massive rear bumper, protects 
all working parts and keeps them in 
alignment. Although there is more room 
for the driver, over-all width is but 40 
in. and length without forks is only 90 
in. Turning radius of 78 in. permits 
turns in 6}-ft. intersecting aisles. Load 
carrying capacity is 6,000 lb. 
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JOYCE-CRIDLAND "MATERIALIFT" 


A simple hydraulic unit is used to 
provide pressure to the ‘Materialift’’ 
material-handling device developed by 
Joyce-Cridland Co., Dayton, Ohio. This 
device is suitable for use as a ramp 
eliminator, machine feed table, loading 


platform, short industrial elevator, etc. 

Power is supplied either by a self- 
contained electric motor or by com- 
pressed air. Control is by hand lever, 
foot valve, push button or pull cable as 
desired. 





BLACK “HARDSTEEL" DRILLS 


Black Drill Co., Cleveland, Ohio, has 
developed “Hardsteel”’ drills for drilling 
holes in hardened steel. With these 
tools it is said to be possible to drill, 
counterbore, countersink and tap steel 


having a hardness up to 80-82 Rockwell 
C, the holes having the appearance of 
having been reamed and polished and 
being suitable for dowel pins without 
additional operations. 


These drills are available in sizes from 
1/64 to 4 in. in solid “Hardsteel’’ metal, 
with straight shanks. They are also 
made from 4 to 14 in., tipped with 
“Hardsteel’’ metal. 





FAUVER MATERIAL MEASURING UNIT 


An accurately measured 


volume of 


cant, an air pressure regulator and an 








viscous lubricant or plastic can be trans- 
ferred from a container with this auto- 
matic measuring unit developed by J. N. 
Fauver Co., 91 Selden St., Detroit, Mich. 
This device comprises air and lubricant 
cylinders, two control valves to reverse 
the direction of flow of air and lubri- 


airline lubricator, two blow valves and 
suitable mounting brackets. 

The device is adjustable over a wide 
range. After the operator has started a 
cycle by releasing a conveniently located 
lever, operation is entirely automatic. 
Average cycle occupies about 4 seconds. 





ALLEN FLAT-HEAD CAP SCREW 


For assemblies requiring a socketed 
screw which will set up flush and stay 
tight when countersunk and seated in 
the regular manner, Allen Mfg. Co., 
Hartford, Conn., has developed a line 
of ‘Pressur-Formd” socketed flat-head 
cap screws. 

Use of claimed to 


this process is 


produce a screw of exceptional strength 
and rigidity by making the steel fibers 
conform to the contour of the 
head and by preserving continuous fibers 
from end to end of the screw. Carefully 
heat-treated, these screws are made of 
“Allenoy” steel in 90 standard 
from No. 4 to j in. 


screw 


$1zes 











VICKERS "MOTORPUMP" UNIT 


A compact hydraulic power generator 


plete unit, having 


inclosed 


flexible available 


mum. Units are 


in open, 


is available in the “Motorpump” unit 
manufactured by Vickers, Inc., 1400 
Oakman Blvd., Detroit, Mich. These 
units are available with both single and 
double end motors, and with single or 
multiple pump mountings in sizes rang 
ing from 3 to 150 hp. Each is a com- 


couplings and direct flange mounting of 
the pump upon the motor end bell. The 
only mounting provision required is for 
the motor feet. The problem of pump 
mounting and alignment is eliminated so 
that installation is greatly simplified and 
the space requirement reduced to a mini- 


splashproof, totally inclosed and explo- 


sion proot models. 
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BRUNING DEVELOPING MACHINE 


Charles Bruning Co., 100 Reade St., 
New York, N. Y., is offering a new 
developing machine especially designed 
for use with the Model 75 BW printer. 
With this combination, one operator 
easily performs both printing and de- 
veloping. 

In operation, sensitized paper and 
tracings are fed into the machine at the 
front where they are immediately ex- 
posed in the printer section. A vacuum 


separator roll at the discharge point 
separates tracings from the exposed 
prints, allowing the prints to pass auto- 
matically to the developing and drying 
sections of the developer. The tracing is 
returned to the operator, while the com- 
pletely developed print is delivered flat 
and dry at the rear of the machine. The 
developing section is driven by the 
printer and is synchronized to operate at 
the same printing speeds. 








SCHNEIBLE “MULTI-WASH" DUST COLLECTOR 


Claude B. Schneible Co., 3951 Law- 
rence Ave., Chicago, IIl., will display 
a transparent model of the ‘Multi- 
Wash” dust collector, a 10,000 cu.ft. 
per min. model of which is shown in- 
stalled in an automobile factory in the 
accompanying illustration. These col- 
lectors are suitable for all types of 
grinding, polishing and buffing opera- 


below the collector. Accumulated sludge 
from the hopper is deposited periodically 
in the dump boxes shown in the fore- 
ground. Collectors of this type are avail- 
able in sizes to handle from 400 to 
30,000 cu.ft. per min. of dirty air. 

To be announced at the show is the 
Model US dust and fume collector for 
individual use with grinders and buffers. 
This device is of the unit type with col- 


tions. 
In the installation shown, 
lector is inclosed by the railing. 


the col- 
Col- 
lected dust as sludge is settled out in a 
dewatering tank in a glass-inclosed room 


tank al! contained in a 
cabinet. 


electrical outlet. 


lectors, sludge pump and dewatering 
streamlined 
It can be plugged into any 





McKENNA "KENNAMETAL" TURRET LATHE TOOLS 


McKenna Metals Co., 103 Lloyd Ave., 
Latrobe, Pa., has added two styles of 
tools for facing operations in turret 


lathes to its line of ‘Kennametal’ tools. 
Known as Style Nos. 21 and 22, 


these 





tools have 6 deg. side and front clear- 
ance angles, 8 deg. end cutting edge 
angles, 6 deg. side rake and 2 deg. nega- 
tive back rake. Style 21 tool (shown at 
top of illustration) has a 20 deg. side 
cutting edge angle which results in 
longer tool life. It should be used where 
a right-angle shoulder on the work is 
not required. For facing to a 90 deg. 
shoulder, Style 22 tool, which has a 
zero side cutting edge angle, should be 
used, 

The negative back rake on these tools 





is made possible by the non-galling ac- 
tion of the material. Use of the negative 
back rake has the effect of imparting 
greater strength to the carbide tip. It 
will also be noted in the illustration 
that these new tools are supplied with 
chip breakers: Style 21 tool has a groove 
type chip breaker ground parallel to 
the side cutting edge, while Style 22 
tool has a shelf type chip breaker 
ground 5 deg. from side cutting edge 
angle. Various other standard “Kenna- 
metal” tools will be displayed. 
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HAMILTON TRACING LIFTER FILE 
Hamilton Mfg. Co., Two Rivers, low drawers. Each drawer is only 1 in. 
Wis., has developed the “Calumet” high; and accommodates 100 tracings. 


tracing lifter file as part of a complete 
system of steel filing units which can be 
combined to meet any filing need in the 
drafting room. This tracing lifter is as- 
sembled into units which have ten shal- 


The lifter removes all weight from any 
tracing which is being filed or removed. 
In this way it eliminates tension and 
reduces tearing and crimpling of the 
paper, lengthening tracing life. 
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CONVENTION HALL, DETROIT, MICH., MARCH 25-29, 


Abrasive Co., (113). Grinding wheels and abrasives. 
Allen Manufacturing Co., 
Allis-Chalmers Mfg. Co., 
belt drives, and 
(391). 

American Broach Sales Co., 
miniature machine. 

American Machinist (176). Copies of ‘‘American Ma- 
chinist”’. 

Ames Co., B. C., (367). Gauges and dial indicators. 
Ampco Metal, Inc., (357). 
Anderson & Sons, (201). 
products. 

Apex Machine & Tool Co., The, (172). 
chucks, collets, and nut setters. 
Armstrong Bros. Tool Co. (274). Machine tools. 
Atlas Press Co., (360). 
and milling machine. 


(220). Soeket screws. 
(145). Electric motors, V- 
coolant pumps. ‘‘Weld-0-Trons”’ 


(247). Tools with a 


Non-ferrous alloys. 
Imprinting machines and 


Drill and tap 


Lathes, drill presses, shaper 


Automotive Industries, (226). Automotive publica- 
tions. 
Barber Colman Co., (100). Small tools. 


Barnes Co., Inc., W. 0., (135). Saws. 

Black Drill Co, The, (351). Drills for metals. 
Blake Co., Edward, (257). Grinders and tool holders. 
Blank & Buxton Machinery Co., (159). Vertical mill- 
ing machines. 

Boggis & Co., Henry P., (216). Tap sharpening equip- 
ment. 

Boice-Crane Co., (355-A). Drill presses, tapping ma- 
chines, and power tools. 

Boyar-Schuitz Corp., (119). Screw machine box tools 
and grinders. 

Bridgeport Machines, Inc., 
machines. 

Bristol Co., The, (397). Socket screw products. 
Brown & Sharpe Mfg. Co., (104). Machinists’ tools. 
Bruning Co., Inc., Charles, 
veloping machine. 
Brush Development Co., 
generalizer. 

Campbell, Andrew C., Div. American Chain & Cable 
Co., (205). Wet abrasive cut-off machine. 

Carboloy Co., Inc., (124). 
dressers. 

Carborundum Co., .The, (203). 
stones, cylinder hones and sticks. 
Carpenter Steel Co., The, (363). Properties and appli- 
cations of tool steel. 

Charron Engineering Sales, (234). Riveters, cylinders, 
hoists and trolleys. 

Chicago Mfg. & Distributing Co., (332) 
air separator, and blow valves. 
Chicago Metal Hose Corp., (249). 
bellows. 


Chicago Rivet & Machine Co., (114). Rivets and set- 
ting machines. 


(353). Turret milling 


(132). Printing and de- 


(388). Surface analyzer and 


Carbide tools, dies and 


Wheels, superfinish 


Lathe centers, 


Metal hose and 


Cincinnati Tool Co., The, (322). Hand tools, and 
chisel tester. 
Circular Tool Co., (163). Saws, center drills and 


reamers. 

Consolidated Machine Tool Corp., (348). Die heads, 
milling cutters and chucks stud setters. 

Conover-Mast Corp., (275). Copies of ‘‘Mill & Fac- 
tory’’. 

Continental Machines, Inc., (358). 
saw blades, and variable speed pulley 
Crafts Co., Inc., Arthur A., (261). Diamond tools and 
gages. 

Curtis Industrial Designing Engineers, 
and dies for airplane stampings. 
Davis Boring Tool Div., Larkin Packer Co., Inc., 
Boring tools, facing tools, and reamers 


Delta Mfg. Co., (139). Drill presses, 
cut-off machines. 


Surface grinder, 


(369). Metals 
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grinders and 
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Detroit Power Screwdriver Co., 
drivers 
Detroit Time Study Training School, Inc. 


Detroit Universal Duplicator Co., (403). 
Lathe combination. 


DeWalt Products Co., (355-B). Cutting equipment for 
metal 

Dewar Manufacturing Co., (314). 

Dietzgen Co., Eugene, (237). 
reproduction equipment. 
Dumore Co., The, (143). Grinders. 

Duro Metal Products Co., (120). Rip saws, jointers, 
drill presses, and screw cutting lathes 

Esco Engineering Corp., (224). Drill jigs. 

Farmer Co., Ray H., (405). Grinders, welding ma- 
chine, drill chucks and cutter punch presses. 

Fauver Co., Inc., J. N., (169). 
Federal Products Corp. (267). 
Firth-Sterling Steel Co., (235). Carbide tools 
Ford Motor Co., (276). Gage blocks. 
Gairing Tool Co., The, 
tools. 

General Electric Co., (107). Motors and control. 
George Machinery Co., James W., (412). Saws, drills, 
grinders, punch presses, buffers, lathes and welders 


(155). Power screw- 


(323). 
Duplicator- 


Drafting, surveying and 


Hose assemblies. 


(126). Standard and special 


Goodspeed-Detroit Co., (380). Reamers, broaches, 
pumps and lathes. 
Gorham Tool Co., (128). Forged high speed steel 


tools. 

Graf Co., V. L., (118). Steel fittings, tubing, gauges 
and tube fabricating. 

Grob Brothers, (156). Die making and filing machines, 
metal band sawing machines. 

H & H Research Co., (379). Multi- purpose tools. 
Hamilton Mfg. Co., (141). Drafting room equipment 
Hamilton Standard Propellers, (245). Airplane motor 
and propeller and parts. 
Hammond Machinery Builders, 
polishers. 

Hannifin Manufacturing Co., (243). 
and cylinders. 

Hardinge Brothers, Inc., 
milling machines. 
Hartford Special Machinery Co., The, (311). Milling 
machine vise, thread, gear and cam grinders. 

Heim Co., The, (214). Die polishing machines, roller 
bearings, caster wheel and lapping machine. 


(154). Grinders and 
Straightening press 


(127). Collets for lathes and 


Heller Brothers Co., (399). Hammers, files and 
masterenches. 

Hitchcock Publishing Co., (272). Copies of various 
publications. 

Holo-Krome Screw Corp., The, (156). Socket serew 
products. 


Houghton Co., E. F. 
rust preventives. 
Hunt & Sons, C. B., 
lings. 

Huot Manufacturing Co., (219). Drill indexes 
Illinois Tool Works, (270). Metal cutting tools, meas- 
uring machines. 

Independent Pneumatic Tool Co., 
electric tools. 

Industrial Equipment Co., (347) 
Industrial Press, The, 
and engineering books. 
International Nicket Co., Inc., The, 
alloy metals. 

Iron Age, The, (105). Copies of “The Iron Age.”’ 
Janette Manufacturing Co., (378). Speed 
converters, generators 

Jarvis Co., The Charies L., 
files, collets and nut setters. 


Johnson Gas Appliance Co., 
furnaces. 


(116). Cutting oil, lubricant, 


(134). Valves and hose coup- 


(273) 


Portable 


Hydraulic oil hose 
(111). Copies of ‘‘Machinery’’ 


(374). Nickel 


reducers, 
(144). Shaft machines, 


(321). Heat treating 


1941 


Jones & Lamson Machine Co., (137). Comparators 
and measuring machines. 
Joyce-Grindland Co., The, (376). Moteralifts and 


jacks. 

Keuffel & Esser Co., 
drawing instruments 

Koebel Diamond Tool Co., 
ing tools. 

LeMaire Tool & Mfg. Co., 
notching machine 

Link Engineering & Mfg. Co., (117). Spring checkers, 
testers 

Lufkin Rule Co., The, (227) 
precision tools 


Lyon Metal Products, Inc., (359) 
for toolrooms. 


(207). Drafting machines and 
(148). Dressing and bor 
(365). Drill press, and 


Measuring tapes and 


Storage equipment 


McCaskey Register Co., The, (266). Tool control 
systems. 
McKenna Metals Co., (345). Tools, blanks and lathe 
centers 


M-B Products, 
lubricators. 
Machinery Manufacturing Co., (356) 
milling machines and jig borers 
Macklin Co., (161). Grinding wheels 
Mall Tool Co., (255). Portable power tools 
Manufacturers Sales Co., (153). Shaft machines and 
rotary files. 

Marburg Brothers, Inc., (206) 
and punch filing machine 
Martindale Electric Co., The, (221) 
files and burs 

Michigan Tool Co., The, (138) 
Michigan Unemployment 
(260). Describing the 
skilled men. 

Micromatic Hone Corp., (108) 
and fixtures 

Midway Machine Co., (300). Vertical milling machine 
Mid-West Hydro-Pierce Inc., (109) 
machines 
Midwest Tool 
cutting tools 
Minster Machine Co., The, (228) 
Modern Machine Shop, (233). Publication exhibit 
National Broach & Machine Co., 
cutting tools and broaches 
National Tool Salvage Co., 
and special tools 

National Youth Administration, (410) 
shaper and drill press 

Nicholson File Co., (384) 

Norton Co., (164). Abrasive products 
0. K. Tool Co., Inc., The, (244). Milling cutters, 
reamers, lathe, planer, shaper and boring mill tools 
Oakite Products, Inc., (354). Compounds for cutting, 
grinding, stamping, forming and cleaning 

Ohio Crankshaft Co., The, (202) 
face hardening 

Ozalid Products Div. (106) 
Parker-Kalon Corp., (215) 


(121). Grinders, air line filters and 


Shaper, grinder, 


Jig borer, grinder, die 
Shaft equipment, 
Gear cutting tools. 

Compensation Commission, 


selection and placement of 


Cylinder honing tools 


Power plants and 


& Mfg. Co., (146). Precision metal 
Presses 

(102). Gear tester, 
(173). Assorted cutters 


Metal grinder, 


Machine for sur 


Whiteprint machine. 
Socket screws 


Pease Co., C. F. The, (180). Blueprinting equip 
ment 

Peters Co., The, (390). Tool design and tracing 
paper. 

Pfeil, Inc., George H., (253). Stitchers, stapling 


machines and tackers 


Physicists Research Co., (112). Surface finish and 
profilometer 

Pike & Co., E. W., (371). Magnifiers and micro 
scopes 


Pioneer Engineering & Mfg. Co., (239). Pumps. 


Porter-Cable Machine Co., Machine 
grinders 


(208) sanders 


209 








Pratt & Whitney Division, (129). Cutting tools and 
gages. 

Progressive Welder Co., (370). Welding equipment. 
Pyro-Electro Instrument Co., (372). Hardness testers. 
Racine Tool & Machine Co., (265). Pumps and valves. 


Ready Tool Co., The, (160). Lathe centers, tools and 
grinder dogs. 

Reeves Pulley Co., (122). Variable speed transmissions. 
Robertson & Donaldson, (361). Metal cutting bandsaw. 
Ross Operating Valve Co., (170). Air valves. 

Rotor Tool Co., The, (238). Portable tools and drills. 
Safety Socket Screw Corp., (328). Socket set screws, 
bolts and pipe plugs. 

Scheer Co., George, (241). Precision tools. 
Schneible Co., Claude B., (320). Dust and fume 
collection equipment. 

Schrader’s Son, A., (252). Safety controls and air 
ejections sets 

Screw Machine Publishing Co., Inc., (259). Issues 
of the magazine. 

Scully-Jones and Co., (142). Production tools. 
Severance Tool Mfg. Co., (349). Milling cutters and 
small tools. 

Sheffield Gage Corp., (400). Gaging and measuring 
instruments. 

Shakeproof Lock Washer Co., (270). Thread-cutting 
screws and lock washers. 

Singer Sewing Machine Co., (223). Sewing machines. 


Skilsaw, Inc., (217). Portable electric tools. 

Smith Co., Roy, (302). 

Snyder Tool & Engineering Co., (131). Special ma- 
chine. 

Sommers & Adams Co., The, (395). Vertical milling 
machine. 

South Bend Lathe Works, (336). Precision lathes. 
Standard Gage Co., (101). Gages, dial inaicators and 
comparators. 

Standard Shop Equipment Co., (262). Nuts, washers, 
clamp, wedges, blocks, and bolts. 

Stanley Electric Tool Div., The Stanley Works, (213). 
Electric tools. 

Starret Co., The L. S., (157). Tools and dial indi- 
cators. 

“Steel’’, (168). Publication exhibit. 

Sterling Tool Products Co., (373). Sanding machines. 
Stokerunit Corp., (110). Boring machines. 

Strelinger Co., The Charles A., (166). Steel and box 
stitcher. 

Strong, Carlisle & Hammond Co., The, (115). Alloy 
steel screws. 

Stuart Oil Co., D. A., (174). Machine tool lubricants. 
Sun Oil Co., (389). Industrial petroleum products 
Sunnen Products Co., (350). Honing machines 

Super Tool Co., (133). Tipped tools. 

Taft-Peirce Mfg. Co., The, (364). Gages and magnetic 
chuck. 





Texas Co., The, (386). Cutting fluids and machined 
parts. 

Tinnerman Products, Inc., (232). Nuts and clips. 
Toledo Scale Co., (352). Scales and force measuring 
devices. 

Tomkins-Johnson Co., The, (230). Cylinders and 
coolant pumps. 

Tool-Die-Machine ‘‘Progress’’, (396) 
exhibit. 

Towmotor Co., (152). Lift trucks 
Tubular Rivet & Stud Co., (346). Machines. 

Ultra Lap Machine Co., (212). Ultra Lap machine and 
lapped parts. 

Union Carbide Co., (362). Metal cutting tools. 
United Aircraft Corp., (245). Pratt & Whitney air- 
plane motor, propeller and parts. 

Univertical Machine Co., (390). Vertical mill. 
Vickers, Inc., (178). Transmission equipment 

Vinco Corp., (242). Gages, index plates and involute 
checker. 

Weldon Tool Co., (246). Cutting tools and end mills. 
Westinghouse Electric & Mfg. Co., (179). Welding, 
motors and control gearmotors. 

Wetmore Reamer Co., (398). Reamers; boring bars. 
Williams & Co., J. H., (382). Drop forgings and tools 
Wilson Mechanical Instrument Co., Inc., (211). Hard- 
ness testers. 

Ziegler Tool Co., W. M., (210). Floating tool holders. 
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A. H. d’Arcambal, ASTE president. is con- 
sulting metallurgist, Pratt & Whitney Div., 
Niles-Bement-Pond Co. E. W. Dickett, 
now first vice president, ASTE, is proposal 
engineer, Sundstrand Machine Tool Co. 
Eldridge A. Rutzen, second vice president 
of the Society is assistant works manager, 
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E. W. DICKETT 


FRANK R. CRONE 
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Evinrude Motor Div., Outboard Marine & 
Mfg. Co. Ford R. Lamb, past president 
and charter member of the Society, has 
been executive secretary of the Society since 
1937. Frank R. Crone, treasurer, is chief 
tool designer, Lincoln Motor Car Co. Con- 
rad O. Hersham, national secretary, is con- 


ELDRIDGE A. RUTZEN 


JAMES R. WEAVER 





FORD R. LAMB 


sulting engineer, Industrial Consulting Engi- 
neering Co. Frank Shuler, chairman of the 
Exhibit Committee, is general master me- 
chanic, Chrysler Corp. James R. Weaver, 
chairman, program committee, is in the 
employ of the Westinghouse Electric & 
Mfg. Company, East Pittsburgh, Pa. 
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What Machinability Means to Defense 


BY A. H. d' ARCAMBAL, CONSULTING METALLURGIST, PRATT & WHITNEY DIVISION, NILE-BEMENT-POND 


With emphasis on the output of 
metal products, any attention 
given to tools and materials 
that will speed production is 
worth while. Here are some 
hints by an eminent authority 
AT THIS CRITICAL PERIOD in history, 
with thousands of our manufacturing 
plants speeding into production on na- 


tional defense, a few words on the 
machining of metals should be timely. 


MARCH 19, 1941 


Production in our metal-working plants 
is affected measurably by the machin- 
ability of many types of materials be- 
ing fabricated on a tonnage basis. 
Quality and manufacturing costs are in 
no small manner dependent on the 
machining properties of the raw mate- 
rials employed. 

Careful consideration must be given 
first to the proper machine tools to 
be employed for the many machining 
operations involved in connection with 
the manufacture of planes, aircraft 
engines, instruments, guns of all types, 
shell, tanks and ships. The master 
tools of industry offered today are for- 
tunately vastly superior to machines of 


only a decade ago. Improved design, 
proper use of alloy steels, ground gears, 
important parts held to tolerances 
closer than was considered possible 
only a few years ago, correct use of 
hydraulics, improved mechanical con- 
trols all these factors and more 
have resulted in machine tools which 
today do their jobs at high efficiency. 
One cannot successfully manufacture 
these many and varied defense items so 
vital to the future security of our coun- 
try without taking full advantage of 
modern machine tool precision. “A 
product is no better than the machine 
it is madé on.” 

Correct tooling of these machines is 
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receiving more attention than at any 
time in the past. Through the employ- 
ment of proper jigs, fixtures, tool-hold- 
ing devices and cutting tools, parts are 
being machined at the highest rate of 
speed in the history of industry. To- 
gether with this high production rate, 
modern manufacturing plants are 
working to closer tolerances than ever 
before, obtaining better surface finish, 
and with it all, low costs. 

One cannot emphasize too strongly 
the necessity of giving as much care to 
proper tooling as to the selection of the 
machine itself. Two companies manu- 
facturing similar products using iden- 
tical tools may show a marked differ- 
ence in their manufacturing costs and 
quality of the finished product as a 
result of the difference in the tooling 


tonnage basis, such as magnesium, alu- 
minum, brasses and bronzes, iron, 
plain carbon and alloy steels, the latter 
often heat-treated to a hardness as 
high as 400 Brinell before machining, 
stainless steels and high carbon-high 
chromium steels. Tools of a special 
design best suited for the material 
being machined are being used in ever 
increasing quantities. 

Tools for use on magnesium cast- 
ings, for example, must have high rake 
angles and clearances, ample chip room 
and smooth cutting surfaces so as to 
reduce friction to a minimum. Such 
tools as taps and reamers for use in 
magnesium usually are made larger 
than standard practice because of the 
work hugging the tool. Magnesium is 
claimed to be the freest machining of 
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Under favorable conditions, climb milling (right) has advantages over the 
conventional method in better finish and higher production 


of their machines. Attempting to oper- 
ate machines with improper tooling is 
comparable to attempting to fly a plane 
equipped with inferior instruments 
and poor quality fuel. In neither case 
is it possible to operate at anywhere 
near maximum efficiency. Another im- 
portant consideration is that of bring- 
ing work to and from the machine. 
Recently a well known tool engineer 
cited several cases where merely by 
working out more efficient methods for 
bringing work to and from the ma- 
chines, a production increase of 40 per 
cent was effected. 

High-speed steel precision cutting 
tools such as drills, reamers, taps, dies, 
cutters, hobs and the like, play an all- 
important role in connection with ma- 
chinability. Machine tools of today 
are rightly called the ‘Master Tools of 
Industry,” but precision cutting tools 
could just as correctly be named “The 
Indispensable Tools of Industry,” as 
they constitute the cutting end of the 
machine. Many different types of ma- 
terials are being machined today on a 
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all common metals. Rating magnesium 
castings as 100, one investigator re- 
ports other metal castings to have the 
following ratings: 


Aluminum .......... 55 
NS 3 baa a eee on 45 
ee an ae eee eee 30 
Medium carbon steel.. 20 


Similar ratios exist for wrought mate- 
rials. 

High speeds and feeds should be 
employed when machining magnesium. 

Milling cutters for use on mag- 
nesium castings should have high 
peripheral clearances, rake angles as 
great as 20 deg., and approximately 
half the number of teeth as regularly 
listed cutters. In contrast, cutters for 
use on alloy steels, treated to a high 
Brinell hardness, have only a small 
rake and small peripheral clearance. 

While on the subject of milling, it 
should be of interest to mention that 
“climb milling” is being used on many 
operations with splendid results. The 
milling machine must be properly de- 





signed for “climb milling,’ all back- 


lash eliminated, rugged spindle drive 
provided and outboard fo supports 
used where necessary. With climb 
milling properly applied, production 
rates are stepped up, better finish se- 
cured, and cutter life increased. One 
thread milling machine builder pro- 
vides his machines with a brake or cen 
on the work spindle which removes all 
backlash, overcoming the natural tend- 
ency of the cutter to pull the work 
ahead which is present in this method 
of cutting. This spindle drag is en- 
tirely automatic, operating during the 
cut only and disconnecting automatic- 
ally when the rapid traverse is in use. 
This manufacturer recommends the use 
of climb milling on practically all 
thread milling operations whether 
using single or multiple thread milling 
cutters. 

The proper selection of cutting tools 
for each of the operations is necessary 
to insure a quality job at a satisfactory 
cost. Experienced engineers represent- 
ing the cutting tool manufacturers are 
working with representatives of manu- 
facturing plants in selecting properly 
designed tools for the many operations 
in connection with defense projects. 
The correct use and care of cutting 
tools also deserves full consideration. 
Many of our industrial plants report 
substantial savings running into many 
thousands of dollars yearly in their 
machining costs as a result of the 
proper selection, use and care of small 
tools. 

A large majority of cutting tools to- 
day are made from high-speed steel, 
although there is an increasing demand 
for cemented carbide tools. The price 
now asked for carbide is roughly ten 
per cent of that charged only a few 
years ago, resulting in a greater demand 
for this product. The cemented car- 
bides now offered the trade, moreover, 
are superior in quality to the original 
material in this country some twelve 
years ago. Another important factor 
is our improved knowledge of design 
in carbide tipped tools, and the intro- 
duction of grinding wheels such as 
the diamond wheel for grinding and 
lapping these extremely hard cutting 
materials. Many steel jobs are being 
turned successfully and economically 
with titanium-tungsten or tantalum- 
tungsten carbides, not possible some 
years ago. The non-ferrous cast alloy 
of cobalt, chromium and tungsten also 
is being used for certain types of cut- 
ting tools such as turning and boring 
tools, and blades for inserted-blade 
cutters with excellent results, especially 
on cast iron along with some steel jobs. 


Note: Part IT, on the machinability 
of various metals, will appear soon. 
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Contestants in an annual toolbox 
contest held by All-Steel-Equip 
Company proudly display their 


prize-winning exhibits 


Individual scores are calculated ac- 

cording to this rating chart. In gen- 

eral, the higher a man’s score, the 
higher the quality of his work 


BY A. F. ERICKSON, WORKS MANAGER, ALL-STEEL-EQUIP COMPANY 


Pride in using nice tools is as 


old as tools themselves. Boost 


it and you boost work quality 


THERE IS a direct relation between the 
care which a man takes of his tools and 
the quality of his work. Years ago we 
had difficulty in developing bench me- 
chanics for sheet steel cabinet work. 
The men would come in to our plant 
to work in that department, with tools 
ranging in quality from bad to good. 
There was no standardization as to 
type, and many were not fitted for the 
kind of work that the mechanic was try- 
ing to do. For that reason, we fur- 
nished each employee a standard tool 
box which we had designed and made 
MARCH 


ey, t34{ 


in our own plant. The men were per- 
mitted to purchase these boxes if they 
wished to do so and many have taken 
advantage of the offer. 

We found that as soon as the men 
were furnished with tool boxes they 
immediately took interest in equipping 
themselves with the necessary tools. 
While the management furnishes a 
great number of small tools for the use 
of the mechanics, we encouraged the 
men to buy certain kinds of tools them- 
selves. They seemed to take more in- 
terest in their work and become better 
mechanics when the tools were their 
own personal property. 

Later we noted that the men were in 
friendly competition as to who had the 
best tools. To encourage this we started 
a tool box contest which now has been 


extended to include four groups of 
men: tool and die makers, tool and 
die maker apprentices, machinery and 
equipment maintenance men, and sheet 
metal cabinet artisans. 

Boxes are judged by three disinter- 
ested men according to the points given 
in the table. Prizes are given to the 
first and second highest contestants in 
each class. In every case we like to give 
things that the men can use in their 
work or in their study or prepartion for 
the work they expect to do. We pro- 
vide for prizes such things as steel 
tapes, combination squares, machinists’ 
handbooks, dictionaries, and typewrit- 
ing stands for the apprentices, all of 
whom take I.C.S. courses in connection 
with their apprenticeship. Pride in his 
work is sure to boost a man’s morale. 
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Room for Tools 


BY R. R. WIESE, CHICAGO EDITOR, AMERICAN MACHINIST 


Not so long ago, the toolroom 
was given space not used by 
the manufacturing departments. 
Now shop managers realize the 
need of a well planned layout 


for this important plant activity 


TOOLROOM ARRANGEMENT _ varies 
widely, although general practice is to 
group machines according to type. 
Grinding machines, for example, are 
usually segregated; the practice is de- 
signed to keep dust troubles at a mini- 
mum. Methods by which this is accom- 
plished vary from placing the grinder 
department as far from other tools and 
benches as possible and providing ex- 
haust dust collectors for dry grinding, 
to the practice of inclosing the grind- 
ing department in a glass-and-wood 
wall dust-tight room. 


Jig borers, in the majority of cases, 
are in separate rooms. In practically all 
toolrooms, accessories and tools are 
kept at the machines, reducing trips to 
the toolcrib to a minimum. While con- 
ditions vary widely, there is a marked 
similarity in the efforts to reduce un- 
necessary steps. Layouts of two smaller 
and one large toolroom show typical 
tools and arrangements used. 


JOHNSON MOTORS COMPANY 


Within the past year Johnson Mo- 
tors has established its toolroom in new 
quarters along the south wall of its 
plant. At the same time some 30 to 50 
per cent of the equipment has been re- 
cently purchased. 

The toolroom is divided roughly into 
a department for the maintenance of 
die-casting equipment at one end of 
the shop, other maintenance and repair 
work at about the center of the shop 
und new work at the opposite end of 
the shop. ‘New work” includes tools, 


A tool cabinet containing all needed accessories for a jig borer saves time 


and steps in the 


Johnson 


Motors toolroom 
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gages, jigs and fixtures or the machin- 
ing of new or experimental design. 
Principal types of work in the produc- 
tion shop are die casting, press work 
and machining. The toolroom makes 
tools for these departments and in ad- 
dition does all the grinding for the 
main tool crib used for production. 
About 40 to 50 men are employed 
in the toolroom, including eight or 
nine men on the second shift, which 
represents about ten per cent of total 
shop employment at the present time. 
Included in the group are eight appren- 
tice tool- and die-makers who attend 
school two nights a week taking courses 
in mathematics and kindred subjects. 
Management and control in the tool- 
room is centralized. The foreman and 
timekeeper’s desks are placed in the 
shop proper next to the entrance and 
across the aisle from the toolcrib. 
Nearby are the assignment shelves and 
tables. Procedure generally on new 
production is that the blueprint, tool 
order and the necessary material are 


Individual bench lathes at Sangamo are 
and grinding.. Each bench is equipped 
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placed in boxes on the assignment 
shelves. From there they are assigned 
in order of importance to the toolmak- 
ers or machinists. When one man has 
completed his portion of the job, it is 
returned to the assignment bench with 
the blueprints, ready to be moved to 
another machine or another depart- 
ment. Thus the foreman has a visual 
knowledge of the status of all work. 

It will be noted from the accom- 
panying layout that the machine tools 
are arranged somewhat according to 
type. The lathe department at one end 
of the shop has an operator for each 
machine with one lathe left open for 
the use of the bench men. Also con- 
veniently at hand are drill presses and 
arbor presses. Nearby are the milling 
machines, among them one of the new 
rotary die millers which is used partic- 
ularly on cavity dies for die casting. 

The toolcrib, placed at the center of 
the shop, is used mainly as a source for 
drills and taps, precision tools and 
other accessories needed in die manu- 
facture. Most of the accessories needed 
for machine operation including ar- 
bers, spindles and many cutters are 
kept in cabinets at the machines. Inas- 
much as the night shift has no regular 
foreman, this permits the toolcrib to 
be closed at night and yet makes avail- 
able the necessary tools without too 
much checking or paper work. 

As the die-casting dies are fairly 
large, special. arrangements have been 
made for their repair and maintenance. 
After they have al used for a time, 
it is mecessary to clean off gummy 


provided with accessories for fine milling 


drawers which can be _ locked 




















deposits; large steel-covered wood 
benches along the wall and in the cen- 
ter of this department are made of con- 
venient height for cleaning and doing 
other repair work on the dies. Hand- 
ling is simplified by a portable lifter 
and by trolleys on I-beams mounted on 
the roof truss above the tables. Two of 
the older lathes, placed in this depart- 
ment, are used for turning and polish- 
ing pins and cores. 

In the Johnson toolroom, bench men 
serve primarily for layout and assembly 
work. However, drills and lathes are 
available for some minor work which 
they may have to do. Otherwise the 
lathe operators, milling machine — 
ators, shaper operators and grinding 
machine operators take over parts of 
the job. 


SANGAMO ELECTRIC COMPANY 


Unlike some companies, Sangamo 
uses toolmakers as job leaders and sup- 
plies them men required to do the vari- 
ous jobs. In some cases the leader may 
do all of the work on a small die him- 
self, and in others, he will have several 
machinists and possibly apprentices 
working for him. Here again with the 
exception of bench lathes and drilling 
machines, operators are assigned to 
definite machines. Out of an employ- 
ment of about 1,400 to 1,500 in the 
entire factory, there are 53 toolmakers, 
22 of whom have been with the com- 
pany fifteen years or more, and 9 ap- 
prentices. 

Duties in the toolroom include mak- 


Johnson Motors toolroom handles 

new work at one end, maintenance 

at the other and is supervised from 
a central position 


ing dies for plastic molding, die cast- 
ing, blanking and other types of press 
work tools; inspection gages an fix- 
tures ; special machines; and screw ma- 
chine products. The toolroom super- 
intendent is also master mechanic of 
the plant; installation and maintenance 
of a and machines are part of the 
duties of this department. 

Machines have been divided into 
two groups, one at each end of the 
shop, thus minimizing material hand- 
ling and reducing the number of steps. 
Benches are placed along the north 
wall and arranged so that one or two 
bench lathes are available for each row. 
These lathes have recently been fitted 
with individual drives and have acces- 
sories so they can be used for fine mill- 
ing and grinding. Control is by foot- 
pedal switch leaving the operator's 
hands free for other work. 

Recently the toolroom has been re- 
arranged and every machine provided 
with an individual drive. A Flexa- 
Power duct has been installed the full 
length of the shop permitting electrical 
connections to be made anywhere along 
the line as required by the machine 
set-up or bench arrangement. 

Another factor in the reduction of 
unnecessary steps is that the milling 
machines have been arranged according 
to type so that the accessories can be 
kept in one place and need not be 
moved back and forth across the shop 
to the other milling machine depart- 
ment. 

All grinding machines, except for 
some small pedestal tool grinders have 


Both gas and electric furnaces are used in the heat-treating department at 
Sangamo. The nitriding process is used on high-speed steel 
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been segregated in a wood and glass 
dust-tight room. The large Mattison 
surface grinder has been equipped with 
a special wheelhead. A much larger 
wheel than is commonly used makes it 
possible to sharpen the dies without 
removing the guide pins. In addition 
to reducing the amount of time re- 
quired for die sharpening, it prevents 
the guide pins from getting out of 
alignment as they sometimes do when 
they have to be removed and reset. 

A Pratt & Whitney jig borer and a 
Brown & Sharpe vertical milling ma- 
chine are kept in another inclosed 
room. The milling machine is used 
for cavity work and is equipped with 
accessories such as a built-in gage and 
rotating table so that layouts can be 
made from any given center line. 

As shown in the layout, the toolroom 
includes a_ heat-treating department 
where some production work may be 
done. Gas furnaces are used for draw- 
ing and tempering. A Vapocarb unit 
and a Lindberg cyanide pot are avail- 
able. It has been found that the life of 
tools can be doubled or trebled by 
nitriding high-speed steels after they 
have been finally ground. This is done 
in a Hones furnace. 

A space has been provided for ma- 
chine maintenance and for trying out 
new machines. For convenience in 
making electrical connections, a switch 
and receptacle box has been provided 
which will furnish any type of power 
needed from 120-volt single phase to 
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220-volt double phase. The air pres- 
sure lines are also available, one 45 and 
the other 90 Ib. per sq. in. 

One other factor which has led to 
maximum utilization of the space on 
top of the work benches and also makes 
for good housekeeping is that the tool- 
makers do not use their own toolboxes. 
Each of the benches is fitted with vari- 
ous-sized drawers to hold the tools 
owned by each man. Each set of draw- 
ers is fitted with an individual lock, 
and the machinist carries his own key. 
The company carries insurance on them 
so that if there should be any loss the 
men are protected. 


STEWART-WARNER 
CORPORATION 


One of the larger toolrooms is that 
in the north plant of Stewart-Warner 
Corporation in Chicago. Employing 
over 200 men, this toolroom handles 
all the work for this plant, principal 
products of which are radios, car heat- 
ers, speedometer parts and lubricating 
equipment. A large percentage of this 
work is press work and screw machine 
work. 

The toolroom is divided into four 
groups: tools and dies, gages, grinding, 
jigs and fixtures. At present the em- 
ployment in these departments totals 
roughly five or six per cent of the total 
employment at the = being: about 
90 men on tools and dies, 35 on gages, 
40 on grinding and about 80 on jigs 
and fixtures in two shifts. The tools 
and dies and grinding departments oc- 
cupy about 19,000 sq. ft. on the third 
floor of a multi-story building, and the 
jigs and fixtures about 11,000 sq. ft. on 
the fourth floor of the same building. 

The layout shown here is for the tool 
and die department, and grinding de- 
partment. Benches for tool- and die- 
makers are placed along the south and 
west wall for best light. In general, the 
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tools are grouped according to type, in- 
cluding lathes, bench lathes, milling 
machines, boring machines, sawing and 
filing machines, surface grinding ma- 
chines and cylindrical grinding ma- 
chines. Bench lathes have been placed 
at both sides of the shop to save steps 
and to serve for special work. Drilling 
machines, arbor presses and tool grind- 
ing machines are spotted at various 
places in the shop. The stockroom in 
one corner of the shop is supplied with 
three small cut-off saws and one auto- 
matic cut-off saw. Most of the ma- 
chines in the shop are operated by spe- 
cialists who follow the layouts made 
by the bench men. Some machines, 
such as bench lathes and drills, are 
kept open for the use of men working 
on the benches. 

While most of the surface grinding 
machines are in the tool and die de- 
partment, all circular grinding is done 
in the grinding department which spe- 
cializes particularly on circular formed 
tools. Back-off tools are ground dry on 
machines equipped with exhaust col- 
lectors. All other grinding is done wet. 
Internal grinding is done on No. 2 uni- 
versal grinding machines or on special 
internal grinding machines. All acces- 
sories for changing over from internal 
to external grinding on the universal 
machines are kept immediately avail- 
able in racks at the machine. The 
grinding wheels are kept in the toolcrib 
to keep breakage to a minimum. Tool 
cabinets are placed near every machine 
to hold arbors, cutters and other stand- 
ard equipment, thus reducing trips to 
the toolcrib to a minimuni. 

Large screw presses are available for 
checking the larger dies and fixtures. 
Two punch presses are also available 
for checking the operation of the 
smaller dies. Gas torches are available 
for hardening pins. A projection com- 
parator is also accessible. It is ranged 
with a standard magnification of 20 
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and is used for checking all of the circu- 
lar form tools for which it is equipped 
with suitable supports. 
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CATERPILLAR TRACTOR 
COMPANY 


Given the problem of comparatively 
small lot snetealione, no yearly models 
but a continual process of improvement 
and comparatively large parts, the Cat- 
erpillar Tractor Company had to ar- 
rive at a tooling solution which 
would maintain manufac- 

turing costs at a profitable 


includes a “new work” section, a jigs 
and fixture section, a repair section, a 
gagemakers’ group, a special machine 
department, a machine maintenance 
group and a small inspection depart- 
ment. Of some 440 men employed in 
the tractor division toolroom on three 
shifts, about 120 are in the machine re- 
pair and maintenance department. This 
group includes men who specialize on 
grinding, automatics, gear cutting and 
so on. A separate toolcrib is main- 
tained for this group in which a large 
supply of replacement equipment, such 
as V-belts, oil pumps, hydraulic and 
electric equipment, is quickly available. 

The “new work”’ section, which in- 
cludes most of the machine tools in the 
toolroom, has a flame-cutting and weld- 
ing section (used for jigs and fixtures 
not requiring extreme precision) ; 
heat-treating section, including fur- 
naces for tool and die hardening ; forg- 
ing equipment; shaper and lathe sec- 
tion; grinding section; jig borer room; 
milling machine group and others. 

A special repair section handles noth- 
ing but maintenance and care of air 
hoists and air motors. All of the neces- 
sary equipment is placed in this depart- 
ment and includes torque measuring 
devices. 

Handling everything from the small- 

















est of gages to dies weighing four or 
five tons requires that the first class 
toolmakers be used effectively. They 
operate from the bench, acting pri- 
marily as layout men and assemblers. 
The only machine tools which they use 
are a few surface grinders and drills 
which have been set aside for their use. 
Since each man works on several jobs 
at a time, upon him rests the burden 
of so planning the sequence of his 
work that the machine operators can do 
what is required in time for the bench 
man to meet his final assembly sched- 
ules. Unlike the other arrangements 
described, benches are not in one cen- 
tral position but are placed according 
to the needs of the various depart 
ments. For example, all of the pieces 
going to the shaper department are 
laid out by a bench man in that depart- 
ment. Thus, the toolmakers are relieved 
of the problems of preliminary rough 
layout, leaving them free to handle the 
later more precise work. 

Caterpillar has found that it can 
satisfactorily meet the requirements 
of a production department employing 
about 12,000 men with a closely knit, 
well managed group representing at 
most five per cent of its total em- 
ployment. Of 2,500 jobs on order, 400 
are turned out each week. 
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Can't Use Carbides? 


By W. J. BURGER, DIRECTOR OF ENGINEERING, THE WARNER & SWASEY COMPANY 


Many men think that carbide 
tools are useful only on mass 
production. Here's a shop that 
made them work on small lots 


UNTIL ABOUT two years ago, we 
thought of carbide cutting tools almost 
exclusively in connection with high- 
production work. Our company had 
tooled many of our customers’ turret 
lathes for high-production jobs. But 
it took us a number of years to learn 
that carbide cutters could be applied to 
products in our own shop on parts 
made in lots of from ten to one hun- 
dred pieces. 

Savings made on_high-production 
work fully justify the replacement of 
other types of tools with carbide cut- 
ters; but a shop that does a large 
variety of small-lot work must con- 
sider carefully the cost of such items 
as new equipment, instruction of oper- 
ators, and additional tools expendi- 
tures which are costly when distributed 
over small quantities. 

Our problem in installing carbide 
cutters primarily was to minimize the 
cost of the change-over. The obvious 
way to do it was to standardize a car- 
bide tool set-up for our small-lot work 
that would require a minimum variety 
of equipment. 

When we first began the work of 
carbide installation our plan was to 
start off gradually on a few simple cast 
iron jobs in the turret lathe depart- 
ment. With the experience gained on 
these jobs we then began the installa- 
tion on the simpler steel jobs. At first 
we used two different types of cutters 
for turning and facing cast iron from 
the square turret, but it was found that 
a cutter ground as shown at A in Fig. 
1 would serve both purposes. When 
it came to turning and facing steel, 
however, two different cutters had to 
be used because a combination tool 
would require a double chip breaker, 
which does not work satisfactorily. 
When not working to a square shoul- 
der on steel, the tool shown in Fig. 2 
proved the best. Tools shown at A, B 
and C in Fig. 3 for turning, boring 
and overhead turning are identical for 
cast iron and steel except for the use 
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of a chip breaker and a different type 
of carbide on steel cutting tools. Two 
other cutters are particularly adapted 
for cast iron work—Fig. 4 for groov- 
ing and forming, and Fig. 5 for form- 
ing inside counterbores. The cutter 
shown in Fig. 6 was particularly 
adapted for steel bar work with uni- 
versal turners. 

We have found that most operations 
can be performed with only six dif- 
ferent types of cutters for cast iron and 
eight for steel. Since extremely long 
tool life is not particularly important 
on small-lot work, the particular grades 
of carbide selected were those best de- 
signed for use on a wide variety of 
work. Four grades finally were se- 
lected—two for cutting steel, and two 
for cast iron and all other metals. In 
each case one grade is for roughing, 
the other for finishing and special 
work. 

In general, tooling up the turret 
lathe department with carbide cutters 


for cast iron work was a simple job 
compared with the tooling required for 
steel work. At the present time about 
85 per cent of all cast iron jobs in 
our shop are cut with carbides. This 
is just about as high as this figure will 
get because there are many. jobs where 
either high-speed steel or Stellite is 
entirely satisfactory—jobs, for exam- 
ple, where a turned diameter and a 
drilled diameter are so close that the 
drill diameter limits the speeds of the 
outside of the piece. Thus it is not 
economical to turn that diameter with 
carbides. Likewise for grooving and 
for some forming work we have stayed 
with the less expensive high-speed steel 
cutters. 

In the last three months we have 
increased the number of steel turning 
jobs using carbides about 100 per cent. 
At present, about 40 per cent of all 
our steel turning work is done with 
carbide cutters. Included are about 75 
per cent of our bar jobs and about 
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Fig. 1—The tool shown at A, when properly ground, serves both for turn- 
ing and facing cast iron. For turning steel, however, the slightly different 
tool shown at B works best 
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Fig. 2—When not working to a square shoulder, the tool at A is suitable 


for facing steel parts. 


Tool B is employed 


when there are square shoulders 
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75 per cent of our gear forgings. Here 
again this figure will probably never 
be any higher, at least for some time 
to come, because of limiting factors 
such as drills and forming tools. 

From the beginning steel presented 
more problems than cast iron. One 
difficulty, for example, was the flying 
chips from steel cutting. These were 
blue hot and presented a serious safety 
hazard. Mechanical chip breakers were 
tried, in order to eliminate this prob- 
lem, but they never worked satisfac- 
torily. Chips would break and clear 
for a short distance and then would 
ball up and force the tip out of the 
cutter holder. 

Other methods of chip breaking 
were then tried. First, the cutting edge 
of the tool was ground », in. lower 
than the top surface, as shown in Fig. 
7, thus causing the chip as it came off 
the work to hit the back of this step and 
break. This method did not prove sat- 
isfactory, however, particularly on me- 
dium and light cuts. The chips would 
curl downward and wear away the steel 
under the tip. 

A variation of the step-type chip 
breaker, shown in Fig. 8, was then 
tried. The step was ground off at an 
angle. But again the chips would un- 
dercut the shank directly under the 
tip and the ground-off angle would 
limit the depth of the cut. 

The thind alten at breaking chips, 


the chip groove, proved successful. 
This groove is ground on the top sur- 
face of the cutter parallel with the 
cutting edge as in Fig. 9. The land 
that turned out to be most successful 
measured one and one-half times the 
feed. In other words, when the feed is 
0.020 in., the land should be 0.030 in. 
wide. The most satisfactory groove we 
found was usually between 0.010 and 
0.012 in. deep. When the land is less 
than one cal eiaeade times the feed 
the cutting edge will chip or flake and 
when it is more, the chip groove will 
be ineffective. The groove is put in 
with a metal-bonded, diamond-impreg- 
nated wheel 3 in. in diameter and +4 
in. thick. The cutter is held in a uni- 
versal vise. 

We have found that a 2-deg. nega- 
tive top rake angle is the most satis- 
factory one for all-around steel cut- 
ting (Fig. 10). This angle prevents 
chips from pounding and wearing the 
exposed part of the cutting edge be- 
cause it forces the chips up off the 
cutter. The side rake of the cutter is 
held to about 5 deg., but the land has 
a 2-deg. negative side rake angle. Here 
the tip forces the chips up away from 
the work and the cutter and it also gives 
more strength to the cutting edge. The 
side and front clearance are generally 
held to about 6 deg. on the carbide, 
but the shank clearance is cut to 8 deg. 

For cast iron work the tips are brazed 


on two surfaces only, the bottom sur- 
face and one side. We make no attempt 
to fit these tips into a nicely milled 
recess, see Fig. 11. Since the coefh- 
cient of expansion of the tip is quite 
different from that of the steel shank, 
care must be taken to minimize danger 
of brazing strains. If the tip is held 
on two surfaces only, there is less 
chance of brazing strains and cracks 
developing than if it is held on three 
surfaces. 

In this connection, two important 
exceptions should be noted. On box 
turning tools and steel facing tools we 
make the tips fit the recess completely. 
Otherwise, the open part of the recess 
might provide a place for the piling up 
of chips which might eventually force 
the tip out of the holder. The tips in 
the holders are left between ,, and 4, 
in. higher than the shank itself. 

All of the soldering or brazing is 
done by torch, using a solder that melts 
at 1250 F. There are other solders on 
the market that melt at higher tempera- 
tures, but we feel that they offer no 
advantages. 

We follow the conventional method 
of torch brazing. The shank milling is 
done in the plant. Experience has 
shown that the milled recess will al- 
low the solder to adhere better if the 
finish is left rough. However, the 
tip supporting surface must be flat. 

After brazing, the cutters used for 
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Fig. 3—The tool at A can be used for turning both cast iron and steel, except that a different grade of carbide 
must be used for cutting steel. The same ts true of tools at B and C, which are designed for boring and overhead 


turning respectively 
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Fig. 4—Grooving and forming operations in cast iron call for a tool ground 
as at A, while the tool at B ts used for similar operations in steel 
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Fig. 5—Tools of this design are 
used for counterbores in cast tron 
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Fig. 6—This carbide-tipped tool is 
much used in universal turners for 
steel bar work 
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Fig. 10—Tip angles determined by 

test to be satisfactory for most steel 

jobs are shown. The negative top 

rake angle ground on the land in 

front of the groove forces the chips 
up off the cutting edge 


steel are put in powdered asbestos to 
cool. Cutters used for cast iron do 
not require this treatment. The rough 
grinding is done on a 10-in., 60-grit 
silicon carbide wheel. This wheel is 
used only to grind the carbide itself, 
since grinding the steel of the shank 
just loads up the wheel. Semi-finish 
grinding is » Be on an 80-grit, 10-in. 
silicon carbide cup wheel. The finish 
grinding or lapping is done on a bench 
grinder, using a 120-grit metal-bonded, 
diamond facing wheel. The better the 
finish on the tip, the more satisfactory 
the results. A good finish means that 
the cutting edge will be free of minute 
breaks and will allow the chips to 
move over the tip with the least pos- 
sible resistance. 

Cast iron cutters never need grind- 
ing while on the job; but when they 
are returned to the crib on completion 
of the job, they are always polished. 
On steel jobs the operator changes his 
cutters as soon as he gets evidence that 
they need sharpening. When he does 
make the change, he leaves a com- 
pleted piece in the chuck so that he 
can easily set the new cutters to size. 

Resharpening is simple. Square tur- 
ret cutters require a touching-up on 
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Fig. 7—With a chip breaker ground in the cutting edge 33 in. lower than 

the top surface the chips curl downward and strike the metal supporting 

the tip. Fig. 8—Even when ground at an angle the step type chip breaker 

did not prove satisfactory. Fig. 9—Grooves 0.010 to 0.012 in deep located 

inside the cutting edge so as to leave a land equal to one and one-half times 
the feed proved most satisfactory of all chip control methods tried 
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Fig. 11—For cast iron, tips are brazed to the shank on only two surfaces. 

Either of the two methods shown for milling the shank are satisfactory. 

Fig. 12—Carbide-tipped tools must have adequate support. Sometimes spe- 
cial tool holders must be devised 


top and on two sides. Bar turner cut- 
ters require only touching up on the 
top side and deepening of the chip 
groove. Clearance angles no longer 
cause any concern in grinding this 
style cutter because it is set in the 
holder at such an angle that the en- 
tire shank clears the work. 

As indicated, turning steel with car- 
bide has presented a number of prob- 
lems, but these are being solved one by 
one. For instance, when we first started 
to rough turn spindle forgings with 
carbide we had very unsatisfactory re- 
sults. The tips which had to remove 
as much as half an inch of metal with 
a 0.020-in. feed would break out of 
the shank or the cutting edge would 
flake away. The cause of the failure, 
it was found, was lack of cutter sup- 
port. A special holder, made to 2 
port a bar turner cutter, proved to be 
the solution to this particular problem. 
This type of cutter, shown in Fig. 12, 
has the supporting shank entirely be- 
low the cutting edge which makes for 
a more rigid cutter. 

Another problem was the machining 
of forged gear blanks. Cutters would 
fail while breaking the scale. How- 
ever, it was discovered that if the scale 


is broken with high-speed steel, the 
carbide cutter will work without any 
difficulty. There was still another prob- 
lem with forgings. All our forgings 
are hand forgings, and consequently 
are not of uniform size. Depth of cut 
varies as much as } in. The solution 
to carbide failures here lies in the use 
of drop forgings. 

Carbide has not been successful on 
planers for several reasons. Chief of 
these is that only a few modern planers 
have speeds which can use carbides to 
advantage. This lack of speed creates 
a build-up on the cutter which inevi- 
tably colle to failure. Then, too, car- 
bides wili not stand up under the start 
of each individual stroke. 

The successful use of carbides in 
any plant wiil depend mainly on two 
things. First, putting the equipment 
into the hands of some persistent and 
informed individual who will be re- 
sponsible for the success of the pro- 
gram and, second, educating operators 
in proper carbide use. It is our belief 
that with coordinated effort directed 
along these lines, the difficulties which 
up to now have defeated so many at- 
tempts at carbide installations on small- 
lot work can be overcome. 
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The Small Shop Can Train Men! 


BY O. L. HARVEY, U. S. DEPARTMENT OF LABOR 


Only reason it often doesn't is 
that the attempted program is 
not suitable. Apprentice plan 
should match large plant's 


APPRENTICE TRAINING is associated 
with big industrial plants in many peo- 
ple’s minds. Some owners of small 
shops look upon it in that way. They 
feel it is one thing to take on a boy 
with a simple understanding that he is 
to pick up his trade the best he can; it 
is something else to put him through a 
formal and deliberately planned pro- 
gram of apprentice training. 

A job shop is actually a good place 
in which to train a boy to become a 
machinist or a tool and die maker. Yet 
many small plants have had little or no 
training experience. Often the opinion 
prevails that big factories can afford to 
set up a training program and provide 
the necessary supervision, but the job 
shop hasn’t the time or the facilities. 
Or has it? 

First let us remember that a job shop 
is so called because it undertakes indi- 
vidual jobs. It seldom makes more than 
10 to 100 identical pieces, and fre- 
quently will produce only one piece. 
The work, however, calls for the skilled 
use of any or all varieties of hand and 
machine tools. The craftsmen are 
equally adept on lathe, grinder, miller, 
shaper or drill. 


Apprenticeship Problems 


Let us consider a few of the appren- 
ticeship problems, which some job shop 
owners claim, make it difficult to em- 
ploy apprentices. Employers state: 

That the apprentice prefers to work 
in bigger shops, where they pay higher 
wages; that the variety of work done 
in the job shop makes it impossible to 
lay down and agree to a fixed schedule 
of work processes providing for a spe- 
cific period of training on each of sev- 
eral kinds of operation ; that the super- 
vision of apprentices in the small job 
shop calls for too much effort; that 
small job shops do not have adequate 
facilities for the training of appren- 
tices that exist in large shops; that the 
training of an apprentice is a costly 
business. 

Suggestions which might help are: 
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of its adequacy as a training ground 


Higher wage scales in small shops would aid training programs 





The apprentice is willing to be shown that the size of a shop is no measure 

















Turret lathe operation is only a part of the skills taught in small job shops 


1. Pay apprentices a reasonably ade- 
quate wage. 

The average apprentice is drawn 
toward the supposed advantages of 
larger establishments. The bigger 
shops, he thinks, can offer more varied 
experience, more continuous employ- 
ment, better opportunities and wider 
social contacts, as well as higher wages. 
The only way to cope with his tendency 
to quit is to guarantee him not only a 
sound training program, but also a 
wage that is a least as good as he will 
get elsewhere. 

This is not an impossible task. Apart 
from the fact that many job shops ac- 
tually can and do pay higher wages 
than are paid in production shops, few 
small job shops employ more than a 
couple of apprentices, with the result 
that the actual outlay in apprentice 
wages constitutes only a small propor- 
tion of total costs. Furthermore, pro- 
vided the apprentice realizes that wages 
elsewhere are not markedly higher 
than his own, he will be willing to re- 
main in his present employment. All 
attempts to make an apprentice satis- 
fied that his present job is as good or 
better than others which he might have 
are due to have profitable effects on the 
small job shop owner. Good appren- 
tices who remain with the small shop 
are money in the bank to the proprietor 


222 


during this period of increased produc- 
tion. 

2. It is not necessary that the pro- 
»osed schedule of work processes to 
xe taught the apprentice on the job 
should be either detailed or rigorously 
adhered to. 

In scheduling processes the usual 
procedure is to list them in broad out- 
line—so many months on milling ma- 
chines, so much on lathes, etc. It is not 
necessary to specify in detail every ma- 
chine and every operation. Nor does it 
follow that the apprentice is to work 
for the specified period of time on one 
type of operation before he may be 
transferred to the mext. He can be 
shifted from one operation or machine 
to another as the need for his services 
arises, provided that the total amount 
of experience on that type of work is 
approximately that agreed upon. Fur- 
thermore, so as to permit of a little 
extra leeway here and there, some em- 
ployers arrange to use up as much as 
six months of the boy’s entire appren- 
ticeship period in working him on ma- 
chines of the employer's choice. More 
than that would perhaps be unfair. 

3. Supervision of apprentices in small 
shops can be insured by placing one of 
the workmen in charge of apprentices 
and by making each apprenticeship re- 
sponsible for his own bookkeeping. 


Personal supervision in a small shop 
is easily provided. Indeed, it is probably 
true that the small shop apprentice gets 
better guidance and instruction every 
hour of the working day than does the 
apprentice in the production ship. His 
relationship with the employer and the 
journeyman is more intimate and per- 
sonal, and he is more responsible. 

It is recommended that the shop 
foreman, or one of the journeymen 
who has shown an interest in the ap- 
a be appointed on a part-time 

asis as apprentice supervisor. His job 
would be to handle all apprenticeship 
problems on behalf of the employer; 
he would arrange the details concerning 
the progress of the apprentice through 
the various work processes, and see that 
the apprentice gets the necessary in- 
struction. And he would be the person 
to whom the apprentice could come for 
advice when ai with some difficult 
problem. 

So far as concerns the maintenance 
of a detailed record of apprentice prog- 
ress, this problem can be overcome with 
very little difficulty. The apprentice is 
supplied with a card or booklet in 
which he himself makes the necessary 
notations, subject merely once a day to 
check by the (part-time) apprentice su- 
pervisor. The record lists: the type of 
operation or machine in which em- 
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ployed; the number of hours per day 
on that type of work; and some indica- 
tion of the quality of his work (this 
last determined by the foreman). Peri- 
odically the apprentice submits his rec- 
ord to the supervisor who checks its ac- 
curacy, the quality of work done, and 
if appropriate, recommends to the em- 
ployer that the apprentice be promoted 
to the next step in his training. 


4. To hold apprentices more effec- 
tively, place them under a comprehen- 
sive written indenture. 

The Federal Committee on Appren- 
ticeship is of the opinion that the most 
effective way of holding an apprentice 
is to place him under a comprehensive 
written apprenticeship agreement or in- 
denture. Most employers agree that this 
is a desirable objective; a few are vig- 
orously opposed to it. 

The written indenture constitutes a 
guarantee of intention. If either party 
to an indenture is unwilling to abide by 
its terms, he can easily strain the desire 
of the other to retain it. An indenture 
is no more effective than the will to 
abide by it. But as an initial commit- 
ment, expressive of since intention, its 
psychological effect is undoubtedly real. 
Thus, a written indenture serves to 
make both the employer and the ap- 
prentice more cautious about entering 
into an apprenticeship relationship and 
similarly cautious in breaking up that 
relationship. 


Indenture Advocated 


The written indenture, if properly 
prepared, provides a specific and de- 
tailed listing of the various types of 5 a 
eration the apprentice is going to be 
taught and the amount of his apprentice 
period that will be devoted to learning 
each type of operation. Thus the ap- 
prentice is fully informed about what 
he is going to learn and knows that he 
will be shifted from one operation to 
another in accordance with a well- 
defined plan; that his training program 
takes precedence over the employer's 
desire to produce; and that he should 
be able to finish his apprenticeship as 
a well trained all-round skilled worker. 

In the written indenture, further- 
more, provision is made for attendance 
at classes in related instruction. Where 
employers cannot give the apprentice 
the complete variety of training that he 
should have as a finished skilled worker 
the school is an aid. Not only can it 
provide the theoretical instruction so 
necessary to a full knowledge of the 
trade, it also can provide experience on 
special equipment for which the small 
shop has little regular use. The written 
proviso that the apprentice attend 
classes for a given and sufficient num- 
ber of hours per week is, therefore, 
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merely a further guarantee to both ap- 
prentice and employer that when the 
boy has finished his apprenticeship he 
will have had the necessary all-round 
experience. 

A properly drafted indenture would 
also specify the wages the apprentice 
will receive during each period of his 
apprenticeship. Thus, once more, the 
apprentice knows what to expect. He 
subscribes to the contract with definite 
foreknowledge, and cannot claim that 
he was not informed. 

Finally, if the indenture has been 
registered with some impartial third 
party, preferably a state agency admin- 
istering an apprenticeship program, 
both parties to the contract should feel 
satished that its terms are reasonable 
An indenture thus registered is an ex- 
cellent preventive of litigation. 

5. Apprenticeship pays. 

This is supported in opinions ex- 
pressed by outstanding employers, and 
by actual published data on costs and 
production for a least two major manu- 


facturing concerns. Additional testi- 
monials are coming in daily. 

To assist labor and employers, both 
large and small, in developing and im- 
proving upon their apprenticeship sys- 
tems, Congress in 1937 authorized the 
Secretary of Labor to promote labor 
standards of apprenticeship. The Ap- 
prenticeship Unit of the Division of 
Labor Standards in the U.S. Depart- 
ment of Labor, therefore, has as its sole 
function the servicing of employer and 
labor groups in matters connected with 
apprenticeship. The unit employs a 
trained field staff strategically distrib- 
uted throughout the major industrial 
areas of the United States, cooperating 
with state apprenticeship councils 
where such exist, and which is always 
available to provide technical help and 
advice on apprenticeship problems. The 
services of this staff are made available 
free of charge and without compulsion. 
If its help is needed, send a request 
directed to the U.S. Department of 
Labor, Washington, D. C. 





Chrysler Now Making 75-mm. Shell 





Both 75-mm. shell and cartridge cases now are being produced in one of 
Chrysler Corporation’s plants. Each shell is marked with identifying data 
after the final machining operation 
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Racks for Safe Storage of Piston Rods 


BY A. C. MILLER 

One of the problems in a railroad shop is the stor- 
age of piston rods in such a way to prevent corrosion 
from water inherently in wood blocks, and from 
abrasion should they be piled one upon the other. 
These can be prevented by storing the rods in a rack 
such as shown the drawing. 

The base of the rack consists of two 8-in. channels 
A held in position by threaded rods B and spacers C, 
the latter cf which are sections of scrap 2-in. flues. 
These spacers are located on 24-in. centers. The top 
flange of each channel is drilled on 9-in. centers to 
take sections of scrap 2-in. flues F which should not 
extend more than 3 ft, above the top flange. These 
uprights should be perpendicular to the channels and 
welded in that position on the underside of the flanges. 

Base blocks D are flat on one side to rest on the 
channel flanges, and V'd on the top surfaces as re- 
cesses for the piston rods. Supplementary spacer 
blocks for stacking the rods are V'd on the top and 
bottom as shown at E in the drawing. The V-grooves 
in these blocks are sheaved with ,';-in. copper to pre- 
vent rusting from moisture which accumulates in the 
wooden blocks. 

Each tier in the illustrated rack will hold five or 
six piston rods, depending on their size. Different 
classes of rods can be segregated in the tiers. 
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Locomotive piston rods can be stored safely in this 

rack without fear of corrosion or abrasion. Rods 

for different classes of locomotives can be segre- 
gated in the tiers 
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A microscope cannot be used as an inspection tool 
until cross hairs are installed in the lenses. This 
can be done easily by the method described herein 


Microscope Equipped for Shop Inspection 


BY ARTHUR K. BAKER 

In the article “The Microscope as an Inspection 
Tool” (AM—Vol. 85, page 109), a fixture was de- 
scribed for checking the dimensions of a round part 
with protruding edges, using the microscope. The 
microscope was used because protruding edges pre- 
vented the use of a micrometer, and a sufficient quan- 
tity of parts were not manufactured to justify the 
making of special gages. In order to use the micro- 
scope for this work, it was fitted with cross wires such 
as provided in a surveyor’s transit or level. Attention 
has been called to the fact that not all shop men know 
how to install such cross wires. The easiest method 
for doing this job is as follows: 

Referring to the drawing, the ocular A is lifted 
out of the microscope, and the lenses are unscrewed 
from both ends. Measurements are made to deter- 
mine the position on diaphragm B within the tube, 
so that after it is pushed out it can be put back into 
its original position. After removing the diaphragm 
it is set up on an angle block mounted on a surface 
plate and by means of a scribe block two deep lines 
are scribed at right angles to each other, as at C. 
Next fasten the ends of some very fine wire to the 
legs of a hairpin D. In our case we used 0.008-in. 
tantalum wire. The hairpin is used as a holder and 
a tensioning device for the wire. The legs are opened 
out and then squeezed back a little while the wire 
is being fastened to them and their natural spring 
hold the wire taut so that when it is laid in the deep 
lines made by the scribe block and cemented in posi- 
tion there will be no kink in the part across the open- 
ing in the diaphragm. After cementing the wire at E 
and breaking it loose from the hairpin at a point be- 
tween the cement and the outer edge of the dia- 
phragm, the diaphragm is put back in its original posi- 
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tion in the ocular tube and the lenses are screwed in. 

When the ocular is reassembled in the microscope 
and a focus is made on an object, both the object 
and the cross wires should be sharply defined. If they 
are not, then the diaphragm must be shifted slightly. 
To determine which way it should be moved, unscrew 
the lens F almost out of the ocular tube and see if the 
cross wires are more distinct. If they are, then the 
diaphragm should be pushed a little farther into the 
tube. If the cross wires are less sharply defined, then 
the diaphragm should be pushed toward lens F. 
While the correct adjustment of the diaphragm can 
easily be made by trial and error, it is not especially 
critical in low-powered oculars which are the most 
useful in the shop. 


Special Clamps are Time Savers 
By CHARLES H. WILLEY 


In the illustration are shown several clamps which 
we find extremely useful in our shop. The clamp 
shown in Fig. 1 has a short operating screw and a 
wide opening range, and as may be seen is rapid in 
adjustment over its entire opening. The point of the 
operating screw is located in spotted holes on the ver- 
tical bar of the clamp, and effects the clamping action 
by swinging the lower jaw about the horizontal pin as 
a fulcrum. The clamp is intended for ordinary work 
and of course cannot be applied where heavy-duty 
clamps are needed; however, it can be applied wher- 
ever the conventional C-type malleable clamp is used. 

By the simple addition of small V's in the jaws of 
conventional toolmakers parallel clamps, as shown in 
Fig. 2, additional use can be obtained from them. 
This is especially true when holding round or square 
stock for drilling. 

As an experiment I added a couple of socket-type 
setscrews to the jaws of my parallel clamp as shown 
in Fig. 3. They have proved to be worthwhile, since 




















Here are four modifications of parallel clamps. The 

simple clamp with a socket-type setscrew in the 

jaw has been found exceptionally useful to prevent 
slippage and increase clamping pressure 
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they prevent the clamp from slipping on uneven sur- 
faces. Also, they permit added pressure being applied 
under the jaws when needed. 

The clamp shown in Fig. 4 is of simple design and 
light construction, but is quite rugged and has a wide 
range. It has a series of tapped holes in the heel to 
permit changing the screw location, and a series of 
horizontal holes in the bar for adjusting the yoke on 
the hold down screw. It has proved exceptionally 
handy for drill-press work. 


Simplified Method of Boring Brackets 
BY ARTHUR SILVESTER 


Quite a number of engineering shops require a 
large number of cast-iron or bronze brackets similar 
to those shown at A and B. This is particularly true 
in the production of large printing presses. One con- 
cern has adapted the following method for saving 
time in boring the bearing. 

Of the two types shown in the drawing, two or 





Large brackets of similar shape which vary in 
height from the base to the center of the bore can 
be set up quickly for boring by inserting a hard- 
ened plate of accurate thickness between the base 
and an angle plate on the boring mill table 


three dozen of each had to be bored and the only dif- 
ference in their design is the height from the base to 
the center of the bore. For example, take bracket A 

if after boring the bracket with maximum height of 8 
in., the next lot of the same type has a maximum 
height of 7} in. from the base to the center of the 
bore it is only necessary to insert a plate C } in. thick 
between the base of the bracket and angle plate D 
If the height is 74 in. insert a plate 4 in. thick. The 
brackets are all straddle milled on the bases for 
length required. 

With the base of the bracket attached to the angle 
plate, the boss rests on Block E and is centered by 
Fixture G. Both the angle plate and fixture are pro- 
vided with tenons to fit table. Once they are lined up, 
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they need not be moved until all the brackets that 
come within their range are bored. 

Prior to this method being adopted, it was neces- 
sary to reset the angle plate for every variation in 
height from base to the center of the bore, by putting 
a true turned plug in the bore of the milled table, 
centering the bracket, and using a length gage between 
the plug and the angle plate. 


Accurate Washers from Thin Material 


BY LAURENCE F. SOUTHWICK 


The machining of thin fiber washers with the aid 
of a boring place, as described by the writer (AM— 
Vol. 84, page 924), is but one of the jobs which can 
be done successfully with this fixture. I have used it 
for making washers of steel and hard brass, for inside 

and outside toolpost grind- 





ing where exact concentric- 
ity is required, and for 
grinding or turning accu- 
rate eccentricities. 

S. Arthur (AM—Vol. 
85, page 13) has ques- 
tioned the advisability of 














A- 


using the boring plate for 
making thin fiber washers, 
and offers as an alternate a 
hardened and _ tempered 
punch. Mr. Arthur states 





Slight dratt B 
of 


on these 
surfaces 


that a punch such as he de- 
scribes can be made for $4, 
whereas the more flexible 
boring plate would cost 
$10. The boring plate can 

















This dinking punch, with a 
slight draft on the inner sur- 
faces of the annular. recess, 


permits 
washers 


the center of the punch ejects 
the center slug each time a 
fibe 


be made for less than this 
figure. But presume that it 
did cost $10, using Mr. 
Arthur’s figures, you could 
only make two and one- 
half dinking punches for 
one boring plate. But when 
you have the boring plate, 
you can make any size of 
washer from any material, 
and produce as many washers as the boring plate will 
conveniently hold. For example, I made 100 fiber 
washers, 0.015 in. thick, and 1.370 in. outside diam- 
eter in 30 min. There is no doubt that the dinking 
punch has its place, but I believe that boring plate for 
making small quantities of washers from fiber, iron 
and brass, proves its value over the punch, especially 
in a shop such as ours. 

Should one desire to use a punch such as described 
by Mr. Arthur, he might add the improvement shown 
in the accompanying illustration. Here, the walls 
adjacent to the cutter edges are tapered as shown, so 
that the washers can enter the annular space A freely, 
and then be ejected all at one time when the space A 
is filled. A small rubber insert B can be placed in the 
center to knock out the slug when a washer is cut. 


the accumulation of 
. A rubber block in 


r washer is cut 
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Contrary Throttle Repaired with New Valve Seats 
By NOAH DEERING 


Continued grinding year after year on throttle-valve 
seats increases the diameter of the valve. The same is 
true of the standpipe that contains the throttle valve. 
In some instances this causes no trouble, but on a 
group of our Consolidated engines this oversize con- 
dition made the throttle open so hard that engineers 
complained daily about the inconvenience. Numerous 
steps to eliminate this difficulty were taken before it 
was discovered that the trouble was caused by the ad- 
ditional pressure on the oversize valve. Then there 
remained the problem of decreasing the size of the 
valve seat back to normal. 

This was accomplishd by setting up the standpipe 
on a boring mill, and machining the tapered seat away, 
replacing it with a step-cut bore of sufficient size to 
take a cast-iron ring with a tapered seat machined in 
the ring. The replacing ring was ground to the bore 
and fastened in place with three equally spaced -in. 
capscrews. The large seat on top of the throttle valve 
was machined to fit the new seat in the standpipe, 
which was made just large enough to permit the 
bottom valve seat to pass. 

When these newly machined seats were ground, the 
reclaimed standpipe and valve were ready to serve 
their purpose as thoroughly and efficiently as when 
originally installed. 


Flat Ground on Boring Bar Reduces Chatter 
BY FRANK HUDSON 


A new machine gave trouble from chatter in boring 
fairly long holes. It was perfectly satisfactory on all 
other operations. Any long bar has more spring than 
we often realize but this chatter seemed much greater 
than should exist in such a machine. 

The boring bar was held by four clamping screws 
in a single line as indicated in the diagram. It was 
finally decided that the chatter might be due to the 
practically two point bearing between the clamping 
screws and the opposite side of the bar, for such a bar 
needs a fairly free fit to be readily handled in and out 
of the machine. 

The boring bar shank was then flattened on the 
opposite side so as to provide a three point bearing, as 
indicated by the dotted iines. This seemed to cure the 
difficulty. 


If a boring bar ts 
flattened opposite 
the holding screws, 
a three-point bear- 
ing results which 
aids in reducing 
excessive chatter 
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TOOLING SET-UPS FOR 
HIGH EXPLOSIVE SHELL—IV 


BY BEN C. BROSHEER 


Associate Editor, American Machinist 


AFTER LOADING the shell into the fixture at station 
1 in Fig. 93, it is indexed to station 2, where a two- 
bit boring bar rough bores for one-half the length 
of the nose section. The work is revolved at 112 
r.p.m. for this operation, giving a cutting speed of 
58 ft. per min. Feed is 0.015 in. per rev. The 
rough boring of the nose is completed at the third 
station, where the same speed and feed are used. 
Next, two facing tools at station 4 rough and finish 
face the end of the shell. Here, the speed is 106 
r.p.m. and the cutting speed is 70 ft. per min. Feed 
is 0.0134 in. per rev. At station 5 the nose end of 
the shell is contour bored below the thread section, 
using a single tool bit in a bar mounted on a uni- 
versal head. Spindle speed is 126 r.p.m., giving a 
boring speed of 76 ft. per min. Feed is 0.0186 in. 
per rev. Finish boring and chamfering is done with 
a boring bar having two high-speed steel bits at sta- 
tion 6, using 170 r.p.m. (90 ft. per min. cutting 
speed) and a feed of 0.0177 in. per rev. At station 
7 the nose end of the shell is reamed with an inserted- 
blade cutter at 55 r.p.m. and a feed of 0.058 in. per 
rev. A plain vertical head with a positive lead cam 
carries the collapsible tap on the tool slide for sta- 
tion 9, where the nose end of the shell is tapped at 
38 r.p.m. Machining time at each of the seven work 
stations for this set-up is 32 sec., giving an estimated 
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production of 76 pieces per hour at 85 per cent 
efficiency. 

Three tooling arrangements for machining the 
nose end of 155-mm. high explosive shell on Bullard 
16-in. six-spindle Type D Mult-Au-Matics recently 
have been laid out. In each of these the first station 
is used for chucking in a power-operated collet fixture 
as in Fig. 93, then the succeeding five work stations 
are tooled differently. In the first layout, the sec- 
ond station is used for rough boring the nose in one 
operation, using two high-speed steel tool bits in the 
boring bar. Then, the nose end is rough and finish 
faced at the third station, contour bored at the fourth 
station, finish bored and chamfered at the fifth sta- 
tion, and tapped at the sixth station. Estimated 
production is 51 pieces per hour. 

In another tooling layout for six spindles, the 
second and third stations are used for rough boring 
the nose end of the 155-mm. shell, each station bor- 
ing halfway. Then, at the fourth station the nose 
end is rough and finish faced, and at the fifth station 
it is finish bored and chamfered. The nose then is 
tapped at the sixth station. Unlike other layouts 
for the nose end of the 155-mm. shell on Bullard 
Mult-Au-Matics, this layout does not include con- 
tour boring. Production is 76 pieces per hour. 

In the third of the tooling layouts for finishing the 
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Fig. 94—Details of the band seats turned in the 


= -D and 75-, 90-, 105- and 155-mm. high exposive shell and 
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Fig. 95—Only the universal car- 

riage is tooled for base-end opera- 

tions when using a Warner & 

Swasey No. 5 universal turret 

lathe. Sometimes knurling is not 

done in this set-up, but is left for 
a following operation 


Fig. 96—When the 75-mm. shell 
has been finish turned and the nose 
end has been bored and faced, the 
shell body is faced on the base end 
and knurled ina J. & L. No. 5 
ram-type universal turret lathe 
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TOOLING SET-UPS FOR 


nose end of 155-mm. high explosive shell on the 
16-in. six-spindle Mult-Au-Matic, operations are the 
same as for the one just described, with the exception 
that nose is contour bored instead of tapped at the 
sixth station. This set-up was made for a machining 
lineup where it was desired to mill the threads in 
the nose end at another machine. Again, production 
at 85 per cent efficiency is estimated to be 76 pieces 
per hour. 


Single-Spindle Base Operations 


While the highest production rates per machine 
unit and per unit of floor space occupied are obtained 
when multiple-spindle machines for operations on 
the base end of shell, very satisfactory set-ups are 
possible on standard single-spindle machines where 
production requirements are not large enough to 
justify the higher cost of the multiple-spindle units. 
In two of these set-ups for base end operations on 
75-mm. shell, it has been possible to include knurling 
of the band groove, which customarily is done as a 
separate operation. Details of band and crimping 
grooves for the 75-, 90-, 105-, and 155-mm. shell and 
the 3-in. anti-aircraft shell are shown in Fig. 94. 

The tooling set-up for base end operations on a 
75-mm. shell shown in Fig. 95 is for a No. 5 Warner 
& Swasey universal turret lathe, with all operations 
performed by tools mounted on the universal car- 
riage. While the hexagon turret unit is not required 
for this set-up, it customarily is furnished with the 
machine so as to permit tooling up for the nose end 
operation, and so furnish reserve capacity in the pro- 
duction line. The collet chuck has an internal stop 
to locate the shell from the bottom of the cavity to 
insure facing the base end to the proper thickness. 

When using the set-up shown in Fig. 95, the 
operator first form-turns the band and crimping 
grooves, and cuts off the center boss on the base end, 
with tools set up on the front turret of the universal 
carriage. “Then, he reverses the direction of travel 
of the carriage to finish face the base and knurl the 
band groove with tools mounted in the rear turret. 
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Fig. 9/—Base end operations on 90-mm. shell 


can be performed ona No. 1-A Warner & Swasey 

turret lathe with this set-up. The band groove must 
be straight knurled later 
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HIGH EXPLOSIVE SHELL 


Cut-off and facing tools on the front and rear tur- 
rets are set far enough ahead of the form turning and 
knurling tools that their operations are completed 
Cut-off 
and facing is done at 175 r.p.m. with 0.006 in. per 


before the forming tools start their work. 
rev. feed. A two-speed motor is used to drive the 
machine and when either the cut-off or the facing 
operation has been completed, the spindle speed is 
reduced to about 85 r.p.m. for the forming and knurl- 
ing operations. 

Another set-up for machining the base end of 
75 mm. shell which includes knurling of the band 
grooves is that developed for a No. 5 Jones & Lamson 
Here, 


the machine is equipped with a 3-in. capacity hand- 


ram-type turret lathe, as shown in Fig. 96. 
operated collet chuck. A locating plug, in the spindle 
of the machine, centers the shell in relation to the 
finished bore and face of the nose end, and standard 
collet jaws grip the shell on the finish-turned outside 
diameter. A loading plug, held in the hexagon tur- 
ret, is used to keep the shell firmly against the locating 
plug in the spindle while the shell is being chucked. 

A two-lip high-speed steel end mill, held in the 
second hexagon turret station, is used to remove the 
The end 
of the shell is then finish-faced with a high-speed 


center boss on the base end of the shell. 


steel facing cutter held in the square turret on the 
carriage. A second position on the square turret 
holds a knurling tool for the band groove, which 
was form-turned during the finish turning operation. 
Spindle is run at 243 r.p.m. for the facing cut and 
200 r.p.m. for knurling. These speeds give a surface 
speed of 70 ft. per min. for the end mill, and 85 ft. 
per min. for the facing cut. A feed of 0.015 in. per 
rev. is used for the end mill, and 0.022 in. per rev. 


The knurling tool is fed by 


A 10 hp. motor is used to drive the machine. 


for the facing tool. 
hand. 
Using the set-up shown and allowing 25 per cent 
production is 
Where the knurl- 
ing is not done in this set-up, but is performed in a 


over the actual floor-to-floor time, 


approximately 31 shell per hour. 
following operation, the production per hour is 
increased to 38 pieces. 

For base end operations on the 90-mm. shell, 
Warner & Swasey recommends the set-up shown in 
Fig. 97 on a No. 1-A universal hollow-hexagon tur- 
ret lathe with 16} in. swing over the side carriage 
and 24 & 35 in. bar capacity. Prior to this opera- 
tion, the shell is finish turned, and the nose end 
operations are completed. This permits gripping the 
shell on a finished diameter to maintain concentricity 
between the copper band and the bourrelet of the 


shell. 


speed motor which will run the machine at standard 


The machine is driven with a special two- 


and one-third standard speeds. Cams and limit 
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switches are provided on the cross slide and hexagon 
turret so that spindle speeds will be changed auto- 
matically without attention from the operator. A 
drill on the hexagon turret is used for removing the 
center boss. This is followed with a facing operation 
from the square turret with a carbide-tipped cutter. 
Both of these operations are run at 199 r.p.m. and 
the center boss drill is fed at 0.020 in. per rev., while 
the facing cut is taken at 0.011 in. per rev. feed. As 
the facing cutter completes its operation the cross 
slide is move longitudinally 4; in. and at the same 
time a limit switch on the cross slide changes the 
spindle speed for the forming operation at the band 
groove. A high-speed steel circular form cutter is 
used to rough out the band groove and finish the 
cartridge case crimping groove. After the cross slide 
operations have been completed, the band groove is 
finish formed with circular form cutter on the hexa- 
gon turret. Forming of the band groove with tools 
in the square turret and the hexagon turret is done 
at 66 r.p.m. with hand feed. Upon completion of 
the form turning operation from the hexagon turret 
a cam again operates a limit switch to change the 
spindle speed back to normal speed for the first opera- 
tions on another shell. 

The Warner & Swasey tooling set-up for a 
105-mm. high explosive shell is similar to that for 
a 90-mm. shell, except that it is used on a No. 2-A 
universal hollow hexagon turret lathe with 20-in. 
swing over the side carriage and is arranged for 
undercutting the band groove. Not all band grooves 
require this operation, but where necessary undercut- 
ting tools easily can be incorporated in a turret lathe 
set-up for base end operations. The work is rotated 
at 187 r.p.m. for removing the center boss with a 
drill on the hexagon turret and facing the base end 
from the square turret. Feed for the center boss drill 
is 0.020 in. per rev., and for the carbide-tipped end 
facing tool is 0.011 in. per rev. The forming of the 
band groove, the undercutting of the band groove 
sides and the forming of the groove are done at 62 
r.p.m., all with hand feed. 

The Warner & Swasey set-up on a No. 3-A uni- 
versal hollow hexagon turret lathe shown in Fig. 98 
is for a 155-mm. shell, and differs from other base-end 
set-ups just described in that it is arranged for form- 
ing waved bands in the band groove, as is necessary 
on some shell. Other elements of this set-up are 


similar to those shown in Figs. 95 and 97. Here,’ 


after the band groove has been form turned with a 
circular cutter on the square turret, this turret is 
rotated 180 deg. and a roll on the turret contacts a 
cam on the air-operated collet chuck to guide the 
form tool which produces the bands. The work is 
run at 93 r.p.m. for drilling the center boss and 
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facing off the end of the shell with a carbide-tipped 
tool, with a feed of 0.020 in. per rev. for the drill 
and 0.018 in. per rev. for the facing tool. When the 
facing operation has been completed, the spindle 
speed automatically is reduced to 31 r.p.m. for the 
forming operations. Hand feed is used for the two 
forming tools and for the undercutting tools. In this 
set-up, the end stop is inserted into the shell prior to 
loading into the collet chuck, so as to avoid damaging 
threads tapped in the previous turret lathe operation. 

Set-ups on the Gisholt No. 12 hydraulic auto- 
matic lathe with front and rear slides for finishing 
the base end of 75-, 90- and 105-mm. shell are similar. 
The only differences being the size of shell and the 
shape of forming tool used for the band and crimping 
grooves. In this set-up, shown in Fig. 99, the shell 
body is held in a special air-operated collet chuck 
supported in a ball-bearing steadyrest. First, the two 
carbide-tipped tools on the front slide cut off the 
center boss at the end of the shell and rough-form the 
band groove. Then, the front slide is retracted and 
the rear slide feeds forward to finish face the base end 
and to form the band and crimping grooves. Time 
estimates for this machine are based on the use of 
carbide-tipped tools on both front and rear slides. It 
will be noted that the shell is positioned in the collet 
chuck by a stop which locates the bottom of the shell 
cavity. The No. 12 automatic lathe used for this 
operation is driven by a 10-hp. motor to provide a 
cutting speed of 300 ft. per min. Feed for the front 
slide is 0.012 in. per rev., while feed for the rear slide 
is 0.006 in. per rev. Estimated floor-to-floor time 
per piece is 0.9 min. for the 75-mm. shell, and 1.0 
min. for the 90- and the 105-mm. shell. 

Gisholt base-end operations on the 155-mm. high 
explosive shell are divided between two machines as 
shown in Figs. 100 and 101. Both of these set-ups 
are for No. 3 universal turret lathes equipped with 
universal carriages, but without turret carriages. In 
the set-up shown in Fig. 100, the tapered boat-tail is 
finish-turned with carbide-tipped tool 4 in the rear 
tool post, which is equipped with a taper attachment, 
while the center boss on the base end is cut off with a 
high-speed parting tool B in a turret on the front 
slide and the base end is finish-faced with carbide- 
tipped tool C in the same turret. Cutting speed is 
300 ft. per min., and the feed is 0.005 in. per rev. 
for tool 4 and 0.015 in. per rev. for tools B and C. 
Floor-to-floor time for this set-up is 4.0 min. A 5-hp. 
motor is used to drive the machine. 

Final base-end operations for the 155-mm. shell as 
outlined in Fig. 101 are done at a cutting speed of 
250 ft. per min. Here, the shell is located in the 
parallel-closing type collet chuck by means of a 
micrometer adjustable swinging stop supported on the 
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Fig. 98S—W aving of the band groove in this Warner 
& Swasey set-up for 155-mm. shell is accomplished 
by using a special slide having a follower roll which 
is moved by a cam on the face of the collet chuck 
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Fig. 99—Carriage of the Gisholt No. 12 automatic 
lathe used for base-end operations on 75-, 90- and 
105-mm. shell is moved longitudinally only enough 
to clear the facing tools while cutting the groove, 
as tools in front and rear tool blocks are aligned 
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Fig. 103—The Blood shell grooving lathe holds 

the shell in an air-operated collet chuck when re- 

moving the center boss and cutting the band and 
crimping grooves in 75- and 90-mm. shell 


Fig. 104—Base ends of 75- and 90-mm. shell can 

be ground to proper length in a simple set-up on a 

disk grinder like the No. 4 Gardner. Simple 
V-blocks and a stop position the shell 


Fig. 106—The Frew base facing machine is ar- 

ranged automatically to increase spindle speed in 

steps as facing tools approach the center of the 

work, thus maintaining a fairly constant cutting 
speed for the facing tool 
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Fig. 105—A double manually- 

operated chuck holds 155-mm. 

shell for base end operations on 

the Sparks-Simplex hydraulic 
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rear tool post. The nose end of the shell is supported 
in a spring-loaded cup inside the chuck. A form tool 
for roughing the band groove is carried in the rear 
tool post, while the front turret supports a carbide- 
tipped facing tool for the base end, a cam actuated 
slide with a form tool for finishing the band groove, 
and a special toolholder with two carbide-tipped tools 
for undercutting the sides of the band groove. When 
the shell has been located in the chuck, the shell is 
faced for weight correction, then the band groove is 
roughed out with the carbide-tipped form tool in the 
rear toolpost. Next, the band groove is finish formed 
with the carbide-tipped tool in a sliding tool-holder, 
which is guided by the waving face cam on the chuck. 
Finally, the sides of the band groove are undercut 
with a special hand-operated tool on the front turret. 
This expanding tool carries two carbide-tipped bits. 
For some 155-mm. shell, the waving and undercut- 
ting tools are unnecessary, and only a finish-form 
tool is used to finish the band groove. With the set-up 
shown, production is estimated at 3.0 min. per piece, 
floor-to-floor time, when drive is from a 5-hp. motor. 

A standard Sundstrand Model 8 automatic Stub 
lathe with special tooling is used for cutting off the 
center boss, facing the end, and forming band and 
crimping grooves on the base end of 75-mm. shell. 
The part is held in an air-operated, collet-type driver 
which has an adjustable end stop to provide for loca- 
tion of the shell from the bottom of the cavity. A 
spring-loaded cone-type semi-locator registers in the 
bore of the open end to centralize the shell. A roller 
type steadyrest supports the outer end of the chuck. 
As shown in Fig. 102, the front slide of this machine 
feeds crosswise and carries a parting tool for cutting 
off the center boss, a tool for roughing out the band 
groove, and another tool for forming the taper 
adjacent to the band groove. The rear slide also 
feeds crosswise and carries three tools. One of these 
tools faces off the base end, another finish forms the 
band groove, and the third forms the crimping groove. 
Tools in the rear slide are positioned so that the 
facing tool finishes its cut before the two form tools 
reach the work, and the slide is moved longitudinally 
i in. to provide relief for the facing tool and bring 
the form tools into proper position. 

The machine has an automatic cycle, after the part 
is loaded, of rapid approach, feed, rapid return and 
stop, all timed and interlocked with the starting and 
stopping of the machine spindle and the coolant flow. 
Operator’s position is at the end of the machine, and 
the control button station is conveniently placed. As 
a safety measure, the controls are so arranged that 
the cycle control button will not operate until after 
the part is properly clamped in the chuck. Using 
Stellite tools at 120 ft. per min. and a feed of 0.015 
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in. per rev., floor-to-floor time is 0.92 min. per piece, 
giving a production per hour of 55 pieces at 85 per 
cent efficiency. If it is desired to knurl the band 
groove during this operation, the set-up on the Model 
8 Sundstrand automatic lathe is the same as that 
shown in Fig. 102, except that an over-head tool slide 
is added to carry the knurling tool. Adding knurling 
to the set-up increases the floor-to-floor time to | min. 
and the production per hour at 85 per cent efficiency 
then is 51 pieces. If the Enurling is done in a separate 
operation, an extra operator and a machine for 
knurling is required. 

The Blood type grooving lathe made by W. C. 
Lipe, Inc., shown in Fig. 103, can be used for cutting 
the band groove and removing the center boss on 
75- and 90-mm. shell with either carbide-dipped or 
high-speed steel tools. Work is gripped on the out- 
side diameter close to the band groove in an air-oper- 
ated collet, registering endwise from the finished face 
of the open end. With tools mounted on the cross 
slide, the center boss is cut off flush with the closed 
end and the band and crimping grooves are formed. 
The operator loads the work in the collet, starts the 
spindle by means of a pushbutton, feeds the cutting 
tools to positive stop by hand feed, returns the tool 
slide to loading position, and stops the spindle ready 
to unload. 
with brake. When using high-speed steel tools, the 


The machine is driven by 74 hp. motor 


spindle is rotated at a speed which provides 90 ft. 
per min. cutting speed. This is increased to 150 ft. 
per min. when using carbide-tipped tools. Following 
this operation, the Lipe line-up of operations calls 
for grinding the base end of the shell using a disk 
grinder with swinging table as shown in Fig. 104. 
For this operation, the shell is simply placed in 
V-blocks on the swinging table of the grinder, and is 
positioned endwise against the finish faced nose end. 
With this method a smooth surface can be provided 
on the base end to insure proper contact of the base 
cover plate for spot welding. 

A 15-hp. motor is used to drive the Sparks-Simplex 
No. 101-A Hydromatic manufacturing lathe when 
set up as shown in Fig. 105 for finish facing the base 
and grooving for the band on 155-mm. shell. A 
special pot chuck made up of two scroll-operated 
chucks mounted with spacers on the end of the spindle 
nose holds the shell which is positioned lengthwise 
by a stop bar locating at the bottom of the cavity. 
Properly supported by a steadyrest, this chuck pro- 
vides a reasonably heavy-duty drive for the shell. 
Carbide-tipped facing and forming tools are used, 
each being supported by the front and rear slides of 
the machine. Production is estimated at 37 shell per 
hour for the 155-mm. size, more for smaller shell. 

Designed especially for heavy cutting when facing 
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the ends of forged shell bodies, the Frew base facing 
machine has capacity for shell up to 6-in. diameter. 
In this machine, shown in Fig. 106, there is a main 
spindle housing which carries the main spindle 
bearings, the spindle driving gears and a dovetailed 
extension at the front for the saddle. A drawback 
collet is fitted in the front end of the spindle, false 
jaws being used for the different shell diameters. 
There is an adjustable stop-rod in the spindle for 
locating the shell for depth. The tool slide on the 
saddle has an in-and-out adjustment for setting tools 
in relation to the shell. It is fed with an hydraulic 
cylinder. The tool block mounted on this slide 
holds two tools, one for rough facing and the other 
for finishing the base end. At the left-hand end of 
the tool slide is a mechanism which operates a cam 
switch to provide four speeds to the spindle, pro- 
gressively accelerating the motor from the lowest to 
the highest speed as the tools move from the periphery 
to the center of the shell. When the center is reached, 
a limit switch disconnects the motor as the tools 
return to the starting position. A four-speed 15-hp. 
motor is used. After the operator has started the 
motor, the cycle is automatic until the spindle is 
stopped for unloading. Using ‘Ultra Cobalt” steel 
for the facing tools, a facing speed of 45 ft. per 
min. can be maintained fairly well across the base 
of the shell. Floor-to-floor time on 5-in. shell is 20 
per hr. when using this tool steel. 

Sometimes it is necessary to weigh the shell after 
it has been machined on the base end in order to 
insure that it comes within the weight tolerance 
allowed on the manufacturing drawing. If the shell 
is overweight, it usually can be brought to weight 
by facing more metal off the base end. This is done 
in a single-purpose machine like that just described. 
In some cases the end of the shell is scribed to indi- 
cate the additional metal to be removed, and in other 
cases the chips removed are weighed as they drop 
into a pan from the cutting tool. 


Nose Threads Tapped or Milled 


Although during the past war practically all shell 
required threading in the nose or base ends were 
finished by thread milling, development of ground 
thread taps and of collapsible taps with ground 
chasers, which are capable of very accurate work, 
now makes it possible to tap these shell rapidly and 
accurately. Ordnance Department drawings for 75-, 
90-, 105- and 155-mm. shell all call for the same size 
thread in the nose end. This is a 2.0-12NS-1 thread 
having the following dimensions: minimum major 
diameter, 2.0000 in. ; pitch diameter, 1.9459 + 0.0106 
in.; minor diameter, 1.9098 +- 0.0090 in. 

The Landis Machine Company has developed a 
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special Landmaco No. 14 R shell tapper, Fig. 107, 
which will handle the tapping of the nose end of all 
shell from 75-mm. to 155-mm. inclusive. The univer- 
sal fixture on this machine quickly can be adapted to 
any one of these sizes of shell by merely inter- 
changing the two work support bushings and the 
work support block. Basically of the same design as 
standard Landmaco threading machines, this shell 
tapper has been engineered to assure maximum accu- 
racy of the finished thread. The fixture comprises a 
work supporting cradle, a hardened and ground 
centering bushing to support the nose end of the 
shell, and a hardened and ground female center at 
the rear. This center is slidably in alignment with 
the center of rotation of the machine and is employed 
both to support the base end of the shell and to 
provide the gripping or holding action for the work 
during the threading operation. 

The pressure exerted by the pneumatically oper- 
ated center is sufficient to lock the work rigidly into 
position for tapping. Both the front bushing and the 
rear centering bushing are ground accurately to size 
and are in close alignment with the center of rota- 
tion of the machine. In running tests with this 
machine on shells which were purposely bored 0.050 
in. off center, the machine produced threads which 
were within 0.0025 in. of concentricity with the body 
of the shell, total indicator reading. Production 
obtainable from the special shell tapper ranges from 
116 shell per hour on the 75-mm. size to 95 shell 
per hour on the 155-mm. size. 

The machine spindle of the Landmaco No. 14 R 
shell tapper is equipped with a special Style LT 
collapsible tap having internal ducts through which 
coolant is conveyed to the cutting edges of the ground 
chasers. The tripping collar on this tap also acts as 
a pilot to assure maintenance of close tolerances for 
alignment of the thread with the shell body. The 
collar is ground to a running fit in a pilot bushing 
located at the front of the fixture in which the shell 
is centered. This bushing operates in anti-friction 
bearings to minimize wear. Recommended chaser 
rake and throat angles for the tap used on shell noses 
in this machine are given in Fig. 108. The chasers 
should never be allowed to become dull. 

Although shown tapping fuse plug holes in the 
base of a shell not covered in this article, the Natco 
horizontal two-spindle tapper shown in Fig. 109 is 
of interest because of the ruggedness of the 44-in. 
diameter two-position rotating fixture in which the 
shell are held. Each position on the fixture locates 
and clamps two shell for the tapping operation. The 
reversing motor drive unit has two heavy-duty tap- 
ping spindles with individual leadscrews and tap 


holders. Head is provided with change gears to 
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Fig. 109—A 44-in. diameter fixture on this Natco 
shell tapper presents two shells to the tapping spin- 
dles while two holding chucks are being unloaded 
Fig. 107—The specially-designed Landmaco No. and reloaded at the other side 

14 R shell tapper is set-up for 75-, 90-, 105- or 
155-mm. high-explosive shell by changing hard- 
ened and ground centering bushings at each end 

of the fixture 
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Fig. 108—Chasers for the Style LT tap used in the 
Landmaco shell tapper should have a #,-in. wide 
cutting edge A ground at an angle B of 20 deg. 
Throat angle C should be kept at about 24 degrees 





Fig. 110—Tapping and chamfering of the nose end 

are combined in a series of Murchey shell tappers 

designed for high-explosive shell. Fixtures are 
air-operated 


Fig. 112—Thread millers frequently are used fo 
cutting the thread in the nose ends of high-explo- 
sive shell. One man operates two machines 


Fig. 111—An air cylinder forces a female center 

against the base end of the shell to move tt forward 

into a serrated bushing, which centers the nose end 
for threading with Murchey collapsible taps 
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Fig. 113—Five staking notches are spaced 72 deg. 

apart on the nose end of the 75-, 90- and 105-mm. 

and the 3-in. anti-aircraft shell. Dimensions of these 
notches are given above 
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Detail of 
Staking Notch 


Fig. 114—Only one staking notch is specified for 
the nose end of the 155-mm. high exposive shell. 
It can be cut with a hand broaching tool 
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Fig. 115—This Sundstrand manually-operated, 

five-position fixture holds the 75-mm., shell for 

milling of staking notches. Handwheel serves both 

for clamping the shell and for rotating the collet 
chuck when indexing 
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Fig. 118—This cradle fixture on a Noble & Westbrook 

marking machine is designed for 60-mm. high-explosive 

mortar shell. Similar fixtures are used for other shell 

where length of marking is more than 24 in. Work 
is pressed against dies by foot pedal 
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Fig. 116—The 75-mm. shell is 

held horizontally in the indexing 

fixture used on a Van Norman 

hand miller for milling the staking 
notches 


Fig. 117—Shell for 37- to 155-mm. 
in size can be marked quickly with 
the lot number, year of manufac- 
ture, manufacturer's initials or 
symbol, and shell caliber and desig- 
nation on _ this hand-operated 
numbering machine 
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alter spindle speeds as required, and the leadscrew 
nuts have compensating mechanisms to take up the 
wear as it may occur. 

A series of single and double spindle machines 
designed especially for tapping and chamfering the 
nose ends of high explosive shell was announced 
several months ago by the Murchey Machine & Tool 
Company. One of the two-spindle units arranged 
to tap and chamfer 4.5-in. high explosive shell is 
shown in Fig. 110. The machine spindles are equipped 
with Murchey Type M hardened and ground col- 
lapsible taps and also carry four reaming tools. The 
taps are actuated by yokes which work between 
adjustable stops to trip at a predetermined thread 
length, and reset the taps on the return stroke. 

Sequence of operations on these Murchey shell 
tappers is to chamfer with the taps collapsed and 
with leadscrews disengaged. The carriages then are 
returned and the taps automatically are expanded 
for the tapping operation. Next the leadscrews are 
engaged and the shell tapped with accurate lead at a 
cutting speed of 20 ft. per min. 

In Fig. 111 are shown some of the details of the 
fixtures which position and hold shell while chamfer- 
ing and tapping in a Murchey machine. Hardened 
and ground locating pads hold the shell within a few 
thousandths of alignment with the spindle, then it is 
picked up by the air actuated female center at the 
back end of the fixture and moved forward until the 
nose end is firmly held in a hardened and ground 
serrated bushing. Locating pads, female center, nose 
end bushing and stroke of air cylinder can be changed 
to accommodate shell of different contour or size. 

Some shell producers consider it better to mill 
the threads in the nose of the shell, rather than to 
use collapsible taps. The contention is that over a 
period of time enough saving tap cost and scrap 
losses will be realized to warrant the use of a thread 
miller for this operation. Both methods will produce 
acceptable threads, when using modern equipment, 
and the selection of method must be based on personal 
preference, availability of equipment, and _ relative 
cost per piece of the threading operation over a rea- 
sonable length of time. There are a number of makes 
of thread millers adaptable for nose-end threading 
of shell. Of these a number of contractors have made 
use of the Hall Planetary miller, as shown in Fig. 
112. In these machines the work is held stationary 
in a fixture, often air operated, and the thread is 
finished in a little more than one revolution of the 
cutter head. 


Hand Millers Used for Notching 


In Figs. 2, 113 and 114 are shown details of the 
staking notches milled in the nose ends of 75-, 90-, 
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105- and 155-mm. shell. The milling of these notches 
customarily is done on a small hand milling machine 
which has a manually-operated indexing fixture. 
Similar fixtures can be mounted on the table of 
almost any hand miller of suitable capacity. Such 
machines are made by Kent-Owens Machine Com- 
pany, Producto Machine 
Machine Tool Company, and Van Norman Machine 
Tool Company, among others. 

The fixture used on the No. 00 Sundstrand “ Hand- 


mil” locates the shell against the face of the open 


Company, Sundstrand 


end, and on a plug which registers in the bore, as 
indicated in Fig. 115. This fixture is provided with 
a handwheel for clamping the work. Forward move- 
ment of the indexing plug permits rotation of the 
fixture for manual indexing so that the five notches 
can be milled with but one clamping of the part. 
An adjustable positive stop limits travel of the table 
and governs the depth of the notch. A safety finger 
attached to the machine arm engages a notch in the 
fixture so that the fixture cannot be indexed during 
a cutting cycle. Using a 3-in. diameter high-speed 
steel cutter at 80 ft. per min. cutting speed, produc- 
tion per hour is 100 to 150 pieces. 

A similar horizontal fixture, Fig. 116, is used on 
the Van Norman No. 2M “Handmill” for notching 
75-mm. shell at a speed of 100 shell per hour. Hand 
feed is more rapid than power feed on this operation. 
Only a short stroke is required, and more time is 
consumed in indexing, and in loading and unloading 
the fixture, than in actually cutting the notches. 
Because of the weight of the larger shell, some 
contractors may prefer to broach these staking 
notches, using a hand tool like that made by R. P. 
Frye of Chicago. This is especially true in the case 
of the 155-mm. shell, which has only one notch. 


Identification Stamping Quickly Done 


Ordnance Department drawings for 75-, 90-, 105- 
and 155-mm. shell specify that each shell is to have 
stamped on the circumference of the body, 0.25 in. 
forward of the rotating band seat, with 4 in. letters 
and figures, the lot number, year of manufacture, 
initials or symbol of manufacturer, caliber and desig- 
nation of the shell. Often the stamping machine will 
be set up to mark everything except the lot number, 
which is filled in by hand later. In most production 
lines, however, the marking machine has _inter- 
changeable type and the type for the lot number is 
changed when necessary. 

There are several methods by which the stamping 
can be done. In some instances the type die can be 
set up in a punch press. Usually, however, a stand- 
ard marking machine of one type or another is used. 


One of the most popular types is a simple, hand- 
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operated unit like the No. 4 Noble & Westbrook 
stamping machine shown in Fig. 117. Equipped with 
a flat anvil, as shown, identification markings up to 
24 in. long can be stamped on the body of the shell. 
In this machine, the die slide is above the work, and 
the type holder is arranged to take engraved dies, 
carrying several letters, numbers or symbols, as well 
as individual pieces of type. The work is held up 
against the die by pressure on a pedal and the slide 
is traversed across the work by hand. Where the 
marking length is more than 24 in. a cradle fixture, 
like that shown in Fig. 118, is used. This drawing 
also shows the principal parts of the machine, the 
die holder and the cradle. 

The power-operated Noble & Westbrook marking 
machine shown in Fig. 119 will mark 75-, 90-, and 
105-mm. shell at the rate of 8 per min., when oper- 
ated by one man, or 12 to 15 per min. with two men. 
On this machine the loading dial rotates at about 6 
r.p.m., while the pressure dial rotates at twice that 
speed. Both are driven by a $ hp. motor when there 
is only one line of marking. Where there are two or 
three lines to be stamped, a ? hp. motor is used. A 
pressure of 1,000 to 4,000 lb. holds the marking dies 
against the work as it passes between the dies and 
the pressure dial. Only one shell can be put through 
at a time, as any variation in diameter between two 
shell going through at once would result in uneven 
marking on the smaller shell. While this unit has not 
as yet been applied for marking 155-mm. shell, it 
has capacity to make the necessary impressions, and 
its use is recommended where production quantities 
justify. On some shell it is necessary to mark the 
identification on the copper band. In these cases a 
burnishing platen must be added after the marking 
dies so as to smooth down the band. 

Developed originally for marking identification 
symbols on steel cylinders, the power-operated mark- 
ing machine shown in Fig. 120 would seem to have 


possibilities where shell are to be made in large quan- - 


tities. Here, the die is held down against the work 
by air pressure, while the work is carried under the 
dies by a pressure disk driven by a 4 hp. motor. The 
“paddle wheel” shown on the same shaft as the 
pressure disk serves to keep the work separated, in 
order that only one piece may pass under the dies 
at a time, and rotates because of pressure from the 
piece being carried under the die. Not only is pro- 
duction of stamped parts rapid with this unit, but it 
is possible to feed it directly from a conveyor line 
with but little attention from the operator. 

Some shell require the stamping of identification 
markings on the base, instead of on the cylindrical 
body. Where this is the case, the marking dies or 
type easily can be set up in a press, with the shell 
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placed nose down in a suitable fixture on the lower 
platen. As there may be a slight variation in the 
length of these shell, an hydraulic press will be more 
satisfactory than a mechanical press for this opera- 
tion. As the hydraulic press can be set to apply a 
predetermined pressure, rather than move to a pre- 
determined point, the indentation will be more 
uniform. 


Band Grooves Knurled In Most Cases 


As shown in Fig. 94, the annular grooves in the 
band groove must be knurled or notched before the 
band is applied. This is to prevent rotation of the 
band on the shell when the gun is fired. Several 
methods have been used for notching these annular 
grooves, including the knurling set-up on machines 
doing other operations as previously discussed. On 
some of these shell, where the longitudinal grooves 
or scores are spaced far apart it may be best to per- 
form this operation in a punch press, producing one 
score for each stroke of the press and indexing the 
shell in a suitable fixture between strokes. 

However, where the scores are close enough 
together to permit machine knurling, it is more 
economical to use a knurling roll. Probably the best 
known units for knurling these band grooves are 
the shell knurling machines built by Morley Machin- 
ery Corporation. Several sizes of these machines have 
been developed for the various sizes of shell. Prin- 
cipal features are essentially the same for the different 
sizes, and are shown in outline in Fig. 121. A side 
view is shown at 4, while a top view which indicates 
the arrangement of the pressure and knurl rolls in 
relation to the shell body is shown at B. The machine 
for 75-mm. shell and that for the 3-in. anti-aircraft 
shell is arranged with a hole in the top plate so that 
the shell can be dropped into position between the 
pressure rolls and the knurled rolls. Larger sizes of 
these machines are cut away on one side so that the 
shell does not have to be lifted, but can be pushed 
into position between the rolls and the knurl. In 
each case the closed end of the shell is rested on a 
revolving plate and two hardened pressure rolls are 
moved horizontally by a linkage connected to an air 
cylinder to force the shell against the revolving knurl. 
When set up on the production line, the knurling 
tool is rotated continuously and the operator posi- 
tions a shell in the machine, permits it to make ten or 
twelve revolutions and removes it to the conveyor 
line. Floor-to-floor time is estimated at 4 to 5 sec. 
for the 75-mm. shell, 6 to 8 sec. for the 3-in. anti- 
aircraft shell, 8 to 12 sec. for the 90- or 105-mm. 
shell, and 10 to 12 sec. for the 155-mm. shell. 

An important part of the shell, the driving band 
is forced into the rifled grooves of the gun when the 
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Knurling 
roll. 


Fig. 119— Shell can be 
marked twice as fast with 
this power-operated ma- 
chine as with the hand- 
operated unit shown in Fig. 
117. Pressure of dies 
against work is adjustable 
between 1,000 and 4,000 
pounds total pressure 


Fig. 120—Developed for 
marking steel cylinders, this 
Noble & Westbrook ma- 
chine easily can be adapted 
for marking 75- to 155-mm. 
shell of all types 
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A- Side View Showing Drive for Knurl 


Table VII—ROTATING BAND 





Fig. 121—Longitudinal grooves or scores in 
the band seat are cut across the annular 
grooves, produced in a previous operation, 
to form a right-angle knurled pattern with 


the Morley shell knurling machine. 
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BLANKS FOR HIGH-EXPLOSIVE SHELL 





Inside Diameter 


Dimension A 


Wall Thickness 


Dimension B 


Band Width 


Dimension C 





Shell Size Mark Type Inches Inches Inches 

ff M48 Field Gun 2.957—0.020 0.18 +0.01 0.47—0.01 

3 in.. M42 A.A. Gun 2.995 —0.010 0.22 +0.01 1.00—0.01 
90 mm .... M58 A.A. Gun 3.56 —0.010 0.23 +0.01 1.17—0.01 
iS mam... ..... Ml Howitzer 4.16 —0.02 0.205+0.012 0.79—0.01 
155 mm..... M101 Howitzer 6.12 —0.05 0.320+0.014 1.97—0.02 
155 mm... M102 Gun & How. 6.10 —0.05 0.280+0.014 0.58—0.02 
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Fig. 123—Shown above are the details of bands as 

finish turned on 75-, 90-, 105- and 155-mm. high- 

explosive shell used by the U. S. Army. These 

bands are for the shell shown in Fig. 2. Band turn- 

ing is a high-speed operation for which a number 
of tool set-ups are satisfactory 


Fig. 125—A form tool is added to the set-up shown 
in Fig. 124 when turning the band on 90-mm. shell 
in the Fay lathe 
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Fig. 124—The tooling set-ups for turning the band 

on 75- and 105-mm. high-explosive shell in Fay 

automatic lathes are similar. Carbide-tipped tools 
are used in all cases 
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shell is fired and so causes the shell to rotate as it 
travels through the barre!. This band imparts spin 
to the shell in such a short interval of time that the 
strain on it is enormous. There must be no possibility 
of it turning on the shell. This is the reason why the 
annular grooves on some shell are waved, and on 
thers are notched or knurled. Rotating bands for 
75- to 155-mm. shell used by the U. S. Army are 
made of gilding metal (approximately 95 per cent 
copper and 5 per cent zinc) and are cold pressed into 
position. Some larger shell use copper bands, and 
most larger shell require heating of the band before 
it is applied. These bands are cut from tubing to 
dimensions shown in Table VII, and sometimes 
must be straightened by forcing over a mandrel 
before application tc the shell body. The band is 
slipped over the shell and located at the band seat. 
Sometimes they are held in place when putting them 
in the press by striking with a hammer after being 
placed in the groove. 

The West hydraulic shell banding machine now 
widely used for banding shell has six dies which 
force the band into place. Frankford Arsenal prac- 
tice is to apply a gage pressure of 900 Ib. to the 
band with this machine, then release the pressure and 
rotate the shell about 15 deg. Then pressure again is 
applied for the same amount of time, approximately 
3.2 sec. This cycle is repeated two or three times to 
insure that the band has completely filled the groove. 
Occasionally a band is removed for inspection to 
make certain that the metal is flowing properly. 

During the last war, American and Canadian shell 
makers developed a 


special banding 


machines for this operation; four of these units are 


number of 


shown in Fig. 122. The pneumatic crimping press 
shown at 4 was designed and constructed at the 
Canadian Ingersoll-Rand shops for banding 18-lb. 
British shrapnel. This machine was easy to use, as 
the shell did not have to be held at arm’s length 
when positioning it between the dies. The dies were 
actuated by toggles connected with a lever arm oper- 
ated by a compressed-air piston. The 18-lb. British 
shrapnel of that period was a little more than 34 in. 
outside diameter, and two operators working at one 
of these machines were able to band about 30 shell 
per hour. The machine had a speed of 30 strokes 
per min., about ten strokes being necessary for the 
operation. Shell was turned slightly between each 
stroke. 

Another pneumatic banding machine constructed 
by a contractor for 18-lb. British shrapnel is shown 
at D, in Fig. 122. This machine was operated at the 
regular shop air pressure of 100 lb. per sq.in. Pres- 
sure was transmitted by means of toggles through 
the vertical rod to thrust blocks which forced six 
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steel jaws against the copper band, compressing it 
into the band groove from all sides. This press acted 
rapidly, and five or six strokes were usually employed, 
turning the shell slightly each time. One man and a 
boy could band 1,400 shell in twelve hours. 

One shop making 12-in. Russian shrapnel during 
the last war employed dies like those shown at B in 
Fig. 122 for compressing the band on the shell. ‘These 
dies were used in a steam hammer. With the shell 
in position, the upper die was fed down until the 
copper band had been compressed firmly into the 
band groove. Three men were employed in the groove 
banding shell at this plant. One operated the crane 
that supported the shell, another operated the ham- 
mer, and the other turned the shell in the dies 
between hammer strokes. A leather cover was slipped 
over the shell to protect the turned surfaces from 
the sling used to support the shell during this 
operation. 

A special hydraulic banding press used by the 
Canadian Allis-Chalmers Company during the last 
war for banding 4.5 in. British high explosive shell 
is shown at C in Fig. 122. This press consisted of a 
ring-like cast steel body inclosing six stationary pis- 
tons. Mounted on each piston was a movable cylinder 
having a lug on its forward end. Connected at each 
lug and guided by a central hub through which they 
passed were six banding punches. These punches were 
pressed forward against the copper band by water 
under 1,500 lb. per sq.in. pressure entering the 
cylinders from the supply pipe encircling the pressed 
body. The punches were withdrawn by heavy springs. 
Operating valve was controlled by one lever, admit- 
ting the water under pressure in one position and in 
another shutting off the supply and opening the dis- 
charge to the supply tank. T'wo men operated one 
banding press, their output being about 45 banded 
shell per hour. 


Rotating Bands Turned at High Speed 


After the bands have been pressed into place, the 
shell are delivered to a band turning lathe. Here the 
bands are form turned and faced at each end at high 
cutting speeds. Details ef bands used on certain 75-, 
90-, 105- and 155-mm. high explosive shell by the 
U. S. Army are shown in Fig. 123. These bands are 
made from gilding metal, and must be turned to 
close limits, as it is the band and the bourrelet that 
support the shell in the gun barrel. 

Set-ups on Fay automatic lathes recommended by 
Jones & Lamson Machine Company for turning the 
band on the 75-, 90- and 105-mm. shell are quite 
similar, 8 & 21 in. lathes being used for the 75-mm. 
size and 12 * 33 in. lathes for the 90- and 105-mm. 
shell. The 75- and 105-mm. shell require a tooling 


241 








TOOLING SET-UPS FOR 


set-up like that shown in Fig. 124. Carbide-tipped 
tools are used, two being mounted on the front car- 
riage while the other two are mounted in spring- 
loaded rams on the back arm. Tool 1 turns the out- 
side diameter of the band while tool 2 forms the 
taper on the front of the band. The two tools on the 
back arm are fed in to face both sides of the band 
down to the shell body. The spring-loaded rams 
carrying these tools have follower rolls which bear 
against the body and prevent the tools from cutting 
into the steel shell. These follower rolls reduce tool 
breakage and should be used where only semi-skilled 
operators are available. A similar set-up is used for 
the 90-mm. shell, as shown in Fig. 125. This shell 
requires grooving of the band, so a form tool is 
mounted on the back arm to perform this operation 
while the two facing tools are making their cut. 

In the Fay automatic lathe set-ups for 75-, 90- and 
105-mm. shell, the finish turned shell body is held in 
a three-jaw, air-operated chuck on the base end, 
special jaws being used to locate the shell endwise. 
The nose end of the shell is supported by a special 
ball bearing center on the tailstock. A hand-operated 
tailstock is used for the 8 * 21 in. lathe, but air- 
operated tailstocks are used on the larger sizes. For 
the 75-mm. shell, the spindle speed is 810 r.p.m., 
giving a cutting speed of 640 ft. per min. With a 
feed of 0.008 in. per rev., it is estimated that hourly 
production will be 133 shell. 

When turning the band on the 90-mm. shell in a 
12 * 33 in. Fay lathe, the spindle speed recom- 
mended is 606 r.p.m., giving a cutting speed of 593 
ft. per min. Feed used is 0.023 in. per rev. and esti- 
mated production is 107 shell per hour for each 
machine. The 105-mm. shell also is turned at 606 
r.p.m. for this operation, giving a cutting speed of 
700 ft. per min. Using the same feed, estimated 
hourly production is 117 shell. A 15-hp. motor is 
recommended for the 12 * 33 in. Fay lathe. 

The tooling set-up on a 20 27 in. Fay auto- 
matic lathe for turning the band on a 155-mm., 
M-101, high explosive shell involves more _ tool 
holders, as indicated in Fig. 126, than did the set- 
ups for smaller shell on the same size of lathe. For 
this shell, the carbide tipped tool on the carriage 
rough profile turns the band at 327 r.p.m., giving a 
cutting speed of 540 ft. per min., with a feed of 


(Three jaw power operated chuck 


Hin ---t Grooving too/s 
init ve 
ib on hack arm 




















Hang operated 








HIGH EXPLOSIVE SHELL 


0.018 in. per rev. After this cut has been completed 
the back arm swings forward and forms the grooves 
and the taper on the band. The auxiliary slide 
carrying the skiving tool then finish forms the band 
and the operator trims the band with hand tools 
mounted on the front carriage above the rough 
turning tool. For these operations the spindle speed 
is held at 327 r.p.m. and the back arm forms with a 
feed of 0.003 in. per rev. 

The tooling layout in Fig. 127 for turning the 
band on 75-mm. shell in a No. 5 Warner & Swasey 
universal turret lathe is designed so that it will turn 
the rotating band to size in one pass from the hexagon 
turret, and then straddle face and form the taper 
portion of the band from the rear station of the 
cross slide. A carbide-tipped tool is used for the turn- 
ing operation from the hexagon turret, while a high- 
speed steel tool is used on the cross slide turret. A 
limit switch has been fitted to the cross slide so as to 
reduce the speed of the driving motor for the forming 
operation. Thus, the motor runs on the high side for 
turning, and as the forming cutter is advanced to the 
cutting position the limit switch trips for the low 
speed range. As the forming operation is being com- 
pleted the automatic dial stop drops into position, 
thus setting the stops and size without any attention 
from the operator. The air-operated collet chuck 
used for this operation is similar to that used on 
Warner & Swasey set-ups for the base end operations. 





The fifth and concluding section of this series dis- 
cussing various methods used for machining high 
explosive shell will appear in an early issue. 
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Fig. 127—A No. 5 universal turret lathe is recom- 
mended by Warner & Swasey for turning the rotat- 
ing band on /5-mm. high-explosive shell 


Fig. 126—A 20 hp. mo- 
tor drives the 20 X 37 
in. Fay automatic lathe 
used for turning the band 
on 155-mm., M -101, 
high-explosive shell 
bodies with this tooling. 
Production is 34 shell 
per hour 
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The Working of 
TOOL AND DIE STEELS 


OOL STEELS, by their nature, are 
Ei ality steels containing either a 
high percentage of carbon or a high 
alloy content, or a combination of 
both. In general, they can be classi- 
fied into five groups: (1) Carbon and 
low-alloy, (2) oil- and water-harden- 
ing, (3) shock-resisting, (4) hot- 
work, and (5) high-speed steels. This 
classification is based partly on com- 
position and Nyse. on physical char- 
acteristics, and excludes special types 
such as high-finishing steel. Further- 
more, tool steels can be classified ac- 
cording to use: (1) General-purpose, 
in which distortion during hardening 
is relatively unimportant; this 
includes carbon, low-alloyed, water- 
hardening, and oil- or water-harden- 
ing steels. (2) Steels for tools and 
dies in which distortion must be held 
to a minimum. (3) High-speed and 
hot-work steels, in which resistance to 
high temperatures is important. 

Composite analyses of steels classi- 
fied in the latter way are given in 
Table 1, which also includes the gen- 
eral characteristics of typical types of 
steels in each group. Table 2 gives 
general chemical analyses of 50 tool 
and die steels most commonly used. 

Carbon tool steel is the original and 
simplest type. Alloys are added for 
the four following reasons: 

1. To secure deeper hardness for 
cutting or wear resistance. 

2. To secure greater toughness or 
strength. 

3. To make.the steel hold its size 
and shape accurately during harden- 


ing, or to make the hardening opera- 
tion safer. 

4. To give the steel “red hardness,” 
or the ability to do its work when the 
tool is heated so hot that a plain car- 
bon or low-alloyed steel would soften. 


ALLOYING ELEMENTS 


Carbon—The function of carbon is 
to make steel harder and more wear- 
resisting. As carbon is added, the 
steel’s capacity to harden is increased 
until about 0.85 per cent carbon is 
reached, whereupon it will become file 
hard when quenched. Adding more 
carbon than 0.85 per cent does not ma- 
terially increase the hardness, but it 
does increase wear resistance. 

Manganese—Manganese makes the 
steel sound when it is first cast in the 
ingot:—It makes the steel easier to hot 
or cold forge. All the steels will con- 
tain at least 0.20 per cent manganese, 
but must be present up to 0.50-2.00 
per cent before it is regarded as a 
special alloying addition. The effect 
of adding more manganese to carbon 
steel is to increase the penetration of 
hardness. Also, manganese causes the 
steel to harden rapidly; therefore, 
steels with high manganese should 


be oil quenched rather than water 
quenched. 
Silicon—All tool steels contain 


small percentages of silicon, usually 
from 0.10 to 0.30 per cent, which is 
added as a deoxidizer and to make 
them easier to hot forge or roll. With 
molybdenum, manganese or chromium, 


high silicon increase the strength and 
toughness of shock tools. For alloying 
purposes, silicon may be between 0.50 
and 2.25 per cent. When forging 
and hardening high-silicon steels, care 
should be exercised because they may 
decarbonize. 

Chromium—Chromium in tool steels 
increases hardening characteristics, and 
when present in high percentages con- 
fers oil hardening properties to the 
steel. It contributes wear resistance 
and toughness, the former of which is 
not necessarily accompanied by greater 
hardness. Low- and medium-chro- 
mium steels, which are water-harden- 
ing, will frequently change size even 
more than plain carbon types. Chro- 
mium also raises the temperature 
necessary for hardening. In general, 
for all steels, chromium increases 
hardenability and hardness depth. 

Tungsten—Tungsten must be added 
to tool steels in fairly large quantities 
to be effective. Additions up to 1.50 
per cent increase wear resistance. Ad- 
dition of 6 per cent tungsten to 1.30 
per cent carbon steel makes it very 
hard and difficult to grind; this is as 
much tungsten as is ordinarily used 
in combination with carbon alone. 
Such carbon-tungsten steels have no 
increased hardness penetration and 
they decarburize slightly more than 
plain carbon steel. When tungsten 
range is 12—20 per cent, in conjunction 
with chromium, it creates red-hard- 
ness properties. 

Vanadium—Small percentages of 
vanadium are added to straight carbon 
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Table 1—GENERAL CLASSIFICATION AND COMPOSITE ANALYSES 








Group Type co -Chemical composition—____- 

General purpose: Carbon Manganese Silicon Tungsten Chromium Vanadium Molybdenum 

A Stsaight carbon, wates-hardening: 0.70-1.50 0:26-0:55. 6.360.568 nec aie ck ewe no) Cane cee eae bees 

I *B Low-alloyed, water-hardening..... 0.55-1.50 0.15-0.35 0.15-0.50 0.00-6.25 0.00-1.80 0.00-0.50 0.00-0.50 

C Low-alloyed, water or oil hardening 0.45-1.30 0.15-1.00 0.15-2.25 0.00-2.50 0.00-1.50 0.00-0.50 0.00-0.60 

Intricate designs: 
D High-carbon, high-chrome....... 0.90-2.50 0.15-1.20 0.15-1.00 0.00-2.00 4.50-14.00 0.00-1.25 0.00-1.25 
II E Oil hardening non-deforming..... 0.80-1.30 0.35-1.80 0.15-0.50 0.00-2.50 0.35-1.00 0.00-0.50 0.00-0.75 
' 1.00-2.00** 0.90-2.00** 

F Air-hardening non-deforming**... 0.80-1.10 0.25-1.00 0.15-0.50 0.70-1.10 4.50-6.50 0.35-1.10 0.40-2.15 

G Tough alloy, punch and chiseltypes 0.40-0.90 0.15-1.60 0.15-2.50 0.00-3.00 0.00-2.00 0.00-0.60 0.00-2.00 
High-speed and hot-work types: 

H Cobalt high-speed............... 0.50-0.90 0.15-0.50 0.15-0.35 2.00-21.00 3.75-5.00 0.50-2.50 2.00-10.00 

Ill I Standard high-speed............. 0.45-1.30 0.15-0.75 0.15-0.30 0.00-23.00 3.50-4.75 0.50-2.50 0.00-9.00 

Ah PUM 5 ip Pan ae8 at ected we koe ry 0.25-1.00 0.15-1.25 0.15-1.50 0.00-19.00 6.50-7.50 0.00-1.25 0.00-1.75 








Norsgs: This general classification of tool and 
die steels by chemical composition can be used in 
conjunction with Fig. 1 for selecting type steels 
for various uses. The numerical notes which fol- 
low indicate changes in physical characteristics due 
to variation in carbon and alloying elements. 
Narrower limits of chemical composition for the 
steeis falling in these three groups are given in 
Table 2. 

These up numbers and letters refer only to 
this article and are not to be assumed as specific 
types or grades sold by the steel manufacturers. 

*Includes tungsten|-finishing water-hardening 
type (1.25-1.50C; 2.50-6.00W; 1.80max.Cr; 0.50 
max.Mo), and high-silicon types (0.45-0.75C; 
0.35-1.00Mn; 0.75-2.258i; 0.60max.Cr and Mo). 


steel to make them tougher, but may 
decrease hardness penetration slightly. 
Vanadium may also increase the red 
hardness of steel. It is used in this 
respect in quantities of 0.15 to 1.00 
percent, in conjunction with chro- 
mium, tungsten, molybdenum and 
nickel in hot-working steels; 1 to 4 
percent vanadium «is usually in high- 
speed steels for the same purpose. 


Molybdenum — This element in- 


** Air-hardening types may be high in manga- 
nese and low in chrome, or low in manganese and 
high in chrome, as noted. 


Norszs: 

1. Wear resistance increases and toughness de- 
creases as carbon content increases. 

2. Wear resistance increases and toughness de- 
creases as tungsten content increases. 

3. Hardenability increases, wear resistance in- 
creases, toughness decreases, movement in 
hardening decreases, and tendency for soft 
spots in hardening decreases as chromium 
content increases. 

4. Some special applications (silverware striking 
dies, certain header dies, etc.) may occasion- 


creases hardness etration, wear re- 
sistance, red hardness and inclines the 
steel toward oil-hardening. It encour- 
ages greater decarburization in forging 
and heat-treating. When used between 
0.25 and 1.50 per cent with other alloy 
it increases toughness. It is used some- 
times to replace tungsten in high-speed 
steels. 

Cobalt—Cobalt is seldom used in 
any but high-speed steels. It is added 


ally require extra penetration of hardness, 
which may be produced by adjusting manga- 
nese and silicon, and controlling melt practice. 
Hardenability increases, wear resistance in- 
creases and toughn 


a 


ess decreases as total 
alloy content increases. 
Machining difficulties increase as total alloy 
content increases. 
ess properties increase and tough- 
ness decreases as cobalt content increases. 
Red hardness properties increase and tough- 
ness decreases as total alloy content increases. 
. Water cooling surface in operation, particu- 
larly when intermittent, tends to promote 
heat checking — in proportion 
to tungsten content. 


Sense 


to increase the red hardness of hot- 
work and especially cutting tools, so 
they may be used at higher operating 
ds. It raises the temperature neces- 
sary for a increases surface de- 
carburization, and decreases toughness. 
Nickel—Nickel has little effect ‘on 
the hardenability of tool steel, but it 
does add to the toughness and pos- 
sibly wear resistance when used with 
some hardening alloy like chromium. 


SELECTING A STEEL 


The tool user should first determine 
whether or not a water-hardening 
on tool steel is satisfactory 
or his purpose. Straight carbon tool 
steels produce a hardened surface zone 
of limited depth with a softer core ; they 
are capable of absorbing more shock 
than steels which harden through. 
When properly recognized, this is one 
of the outstanding advantages of car- 
bon tool steel. He should change to 
other types when desiring (1) greater 
wear resistance, (2) greater tough- 
ness, (3) hardening accuracy and 
safety, and (4) red hardness or the 
ability of the tool to work when it be- 
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comes very hot. With plain-carbon 
water-hardening steel as a basis, the 
three groups of steels listed in Table 1 
can be arranged as shown in the chart 
on the opposite page and used as a 
basis for selecting a steel with the 
foregoing four desirable character- 
istics. 

In the chart the three steel groups, 
arranged in vertical columns, are fur- 
ther classified into the ten classes 
shown in Table 1. The arrows show 
the direction in which to move when 
selecting a steel with the aforemen- 
tioned four characteristics. 

If plain-carbon water-hardening 


steels are unsatisfactory, and better 
wear properties are desired, move up- 
ward in group I to the low-alloyed 
baer. class. If toughness is 
desired, move downward to the low- 
carbon low-alloyed water- or oil-hard- 
ening class. 

If safer hardening properties are 
desired, move to the left and select 
one of the classes under group II; 
make a choice in proportion to the 
amount of wear required. The high- 
est wear is found in Class D steels, 
which at the same time give the lowest 
toughness. For an increase in tough- 
ness with similar characteristics of 
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~ Notes 
Cobalt Nickel 
Se PRR ies kent ewok es eos 1,4 
out iia poet tia 0ae eke > e ££. a4 
ve ehhe «0a 0.00-0.50 .- 
0.00-4.00 0.00-1.00 i, 6, 7 
Pea meee Le eata Ses 1,2, 3,5 
va sent inds 0.00-0.50 1,5 
ete 6s e.tbiaid 0.00-2.50 ) OS 
Eee ee Pose a 
te hie.a\ vadieceae's 1,8 
0.00—0.60 0.00-5.00 1, 8,9 


General characteristics 


Medium wear; good toughness; medium dis- 
tortion; partial depth hardening. 

High wear; medium toughness; some shrink- 
age; partial depth hardening. 


Fair wear; high toughness; medium distor- 
tion; partial depth hardening. 


Maximum abrasive resistance, lowest tough- 
ness; low distortion; deep hardening. 


Medium wear; medium toughness; medium 
distortion; deep hardening. 

Medium wear; good toughness; very low 
distortion; deep ing. 

Fair wear; excellent toughness; medium dis- 
tortion; medium deep hardening. 


High resistance to heat; low toughness; low 
distortion; deep hardening. 

Good heat resistance; good toughness; low 
distortion; deep hardening. 

Fair wear; high toughness at heat; low dis- 
tortion; deep hardening. 





deforming variety. For maximum 


hardness found in class D high-carbon 
high-chromium steels, select class E 
steels, the common oil-hardening non- 
deforming type. For steels having 
wear and toughness characteristics 
similar to those of oil-hardening steels, 
but less susceptible to distortion, select 
one in class F, the air-hardening non- 


toughness accompanied by low distor- 
tion, select a tough alloy steel of the 

punch- -and-chisel type. 
If resistance to heat is required, 
move to the right and select a steel in 
III. As was the case in groups 


I and II, the steels with better wear 


resistance are found at the top of the 
chart, whereas steels with better tough- 
ness are found at the bottom. 

For cutting steels where heat is gen- 
erated, move to the upper right to 
class H. The steels here provide the 
maximum in heat resistance and in- 
cludes the high-tungsten cobalt, high- 
molybdenum cobalt, 18-8—4 and 18- 
4-3 high-speed steels. For maximum 
toughness in cutting tools, select the 
common 18—4-1 steel. The latter are 
used for some hot-work dies, as well as 
cold work where the toughness and 
wear resistance of these steels are of 
value. For maximum toughness in hot 
work, select one of the hot-work steels, 
which resist scaling, checking and 
wear in contact with metals at red heat. 

In general, low cost steels are found 
at the bottom of the chart, while high 
cost steels are at the top. 

There are, of course, many special 
tools steels on the market offered for 
specific purposes and which, in gen- 
eral, have been designed for doing one 
type of job better than any of the 50 
steels listed here. However, the chart 
can still be applied when selecting de- 
sirable characteristics in such $. 

Typical applications of plain ca 
tool steels are given in Table 3. The 
applications of the alloy steels in Table 
2 are given in Table 4. 
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Tool and die steels in each of the three groups have definite working characteristics. The steels at the top 
are wear-resistant, while those at the bottom are tough. Basic selection can be made by following the arrows 
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Table 2—TYPES AND GENERAL ANALYSES OF TOOL AND DIE STEELS* 











Vana- 


Molyb- 


a- 
No. Carbon nese Silicon Tungsten Chromium dium denum Cobalt Nickel Notes** Types 
1 De i ey ood akt. i; pa cebiewis, are diya eh LAOREET Wate bale aol ak ererke Das te eke 1 Carbon 
2 OD ee bial BH 0,6 in Dees Bash, wre dinald a6” Tiwieinpajetoln yh tue loe aloe mr Oe eee 1 Carbon 
3 Ce Oe PD 59 boc keer. hese ede” tbaeewe a’: Wiwepevd hanes smell tee eee 1 Carbon 
STRAIGHT CARBON STEELS, LOW-ALLOYED, WATER-HARDENING, OIL OR WATER-HARDENING 
4 1.25-1.50 0.15-0.35 0.15-0.50 2.50-6.25 0.00-1.80 0.00-0.30 0.00-0.50 ........ ........ 1, 2,3 W-finishing 
§ 1.30-1.45 0.15-0.35 0.15-0.35 ........ PP EE veces e's ae cls eet bien eae 1,3 CorC-v Lt 
6 1.10-1.30 0.15-0.35 0.15-0.35 1.00-2.50 0.00-1.00 0.00-0.30 ........ 0 .cccccee ceeeeeee 1,2 HighC,Loww 2! 
7 1.10-1.30 0.15-0.35 0.15-0.35 ........ es MIS 0 oie 65-056) is a slide pees ooo 1,3. Low Cr or Cr-V = S 
S 1.10-1.30 0.15-O.35 BIS O38 nies = casccvce EN iecus 0ass ves nwdnad. €aneseaue C or C- a 
9 0.90-1.10 0.15-0.35 0.15-0.35 1.00-2.50 0.00-0.75 0.00-0.30 ........ cece eee cee eeeee 1,2,3 High C, low W Pa + 
10 0.90-1.10 0.15-0.35 0.15-0.35 ........ Re PE ON Sie dine ix tah owe malate ete 1,3 LowCrorCr-V 4. oa 
32. GSO-1.10 G@IS-O2s DISG7S ccc ce (aesccces DE, ceeccasy « win eee ue. saeine oa 1,4 CorC-V £ & 
12 0.45-1.10 0.15-0.35 0.15-0.35 -........ 0.40-1.40 0.00-0.35 0.00-0.35 ........ 0.00-0.50 1,3. Cr-Mo or Cr-V ra 
3B O.70-O.90 O.1S-Gioe GCIS-GSS  .. ccs ccccens EN ka tisae £ abet wet Kis eee 1 Cor C-V 
14 0.45-0.75 0.35-1.00 0.75-2.25 ........ 0.00-0.60 0.00-0.35 0.00-0.60 ........ cccseces 1,5 Si-Mn or Si-Mo y 
INTRICATE DESIGNS — OIL- OR AIR-HARDENING 
15 1.80-2.50 0.15-1.20 0.15-1.00 2.00 10.50-14.00 0.00-1.25 0.00-0.30 0.00-1.00 0.00-1.00 1,6,7 High C, high Cr 
16 1.80-2.40 0.15-0.60 0.15-0.50 ........ 10.50-14.00 0.00-1.20 0.70-1.00 0.00-0.60 ........ 1,6,7 High C, high Cr 
17 1.30-1.70 0.15-0.60 0.15-0.50 ........ 10.50-14.00 0.00-1.20 0.50-1.25 0.00-4.00 0.00-1.00 1,6,7 High C, high Cr 
18 0.85-1.30 0.15-1.20 0.15-1.00 ........ 4.50-13.00 0.00-0.75 0.45-1.25 0.00-0.60 0.00-1.00 1,6,7 High C, high Cr 
19 1.10-1.30 0.35-0.95 0.15-0.35 ........ O.40> Li7B eccccst fare eee eee. e 1,5 Cr-Mo 
20 1.10-1.30 6.15-0.70 G.1S-G.35S 1.00-2.50 O.35— 1:25 GOOG cece ce | cecccwee. cece swee 1,2,3 High C, low W £ 3 
21 1.10-1.30 0.35-0.70 0.15-0.35 ........ ee: Re PO a scrbns aera susie’ i bee ane 1,3 Low Cr or Cr-V Er 
22 0.80-1.10 1.00—2.25 0.15-0.50 0.00-1.10 0.90—- 2.00 0.00-1.10 0.40-2.15 ........ 0.00-0.50 1,5 HighMn,lowCr 5 
23 0.80-1.10 0.25-1.00 0.15-0.50 0.70-1.10 4.50— 6.50 0.35-1.10 0.40-2.50 ........ 0.00-0.50 1,5 LowMn,highCr & o 
24 0.90-1.10 0.35-1.10 6.15-0.50 0.70-1.10 0.90—- 1.60 0.00-0.30 0.00-0.50 ........ wsseueee 1,5 Cr non-deform § = 
25 0.80-1.10 0.85-1.80 0.15-0.50 0.00-0.70 0.00— 0.90 0.00-0.30 0.00-0.35 ........ 2.2.0. 1,5 Mnnon-deform $m 
26 0.40-0.65 0.15-0.35 0.15-1.50 0.75-3.00 0.50- 2.00 0.00-0.50 0.00-0.35 ........ .....4.. 1,5 Low W-Cr a 
27 90.50-0.80 0.35-0.90 0.15-0.35 ........ 0.50- 1.25 0.00-0.30 0.00-0.80 ........ 1.00-2.50 1,5 Cr-Ni-Mo 
28 0.50-0.90 0.35-0.90 0.15-0.50 ........ 0.00— 1.20 0.00-0.35 0.00-0.40 ........ 0.00-0.50 1,5 Cr-Mo, Cr-V or | 
Mn-Mo 
29 0.45-0.60 0.35-1.25 0.75-2.25 0.00-0.20 0.00- 0.75 0.00-0.60 0.15-2.00 ........ cceeeeee 1,5 Si-Mo 
HIGH-SPEED TYPES — OIL- OR AIR-HARDENING 
30 0.70-0.90 0.15-0.35 0.15-0.35 18.00-23.00 3.50-4.75 1.25-2.50 0.00— 1.25 9.00-15.00 ........ 1, 7,8 W-Cohighspeed 
31 0.65-0.90 0.15-0.35 0.15-0.35 17.00-21.00 3.50-4.75 1.25-2.50 0.00— 1.25 5.00—- 9.00 ........ 1,7,8 W-Cohighspeed 
32 0.75-0.90 0.15-0.35 0.15-0.35 0.00— 2.00 3.50-4.75 1.25-2.50 7.00-10.00 3.00— 8.00 ........ 1, 7,8 Mo-Co high spd 
33 0.65-0.80 0.15-0.35 0.15-0.35 17.00-20.00 3.50-4.75 0.75-1.50 0.00— 1.00 2.00— 5.00 ........ 1,7,8 W-Cohighspeed 2 
34 0.65-0.85 0.15-0.35 0.15-0.35 12.00-15.00 3.50-4.75 1.50-2.25 0.00— 0.75 3.00—- 8.00 ........ 1,7,8 W-Cohighspeed 5 3 
35 0.90-1.30 0.15-0.35 0.15-0.35 17.00-19.00 3.50-4.75 2.50-4.00 0.00- 1.00 ........ ........ 1,8 18-4-4 & 18-4-3 75 
36 0.75-1.05 0.15-0.35 0.15-0.35 17.00-19.00 3.50-4.75 1.50-2.50 0.00- 1.00 ........ ........ 1,8 18-4-2 & hy} 
37 0.55-0.80 0.15-0.35 0.15-0.35 16.00-21.00 3.50-4.75 0.50-1.50 ......... ccc ceeee  cecccees 1,8 18-4-1 u b a 
38 0.70-1.30 0.15-0.35 0.15-0.35 5.00- 6.50 3.50-4.75 1.25-4.00 3.00- 6.50 ........ ........ 1,8 Mo-W high spd a 
39 0.70-1.30 0.15-0.35 0.35-0.35 ......... 3.50-4.75 1,50-4.00 7O0- GOO .. ccc ceewcvvs 1,8 Mo-V high spd 8 
40 0.65-0.85 0.15-0.35 0.15-0.35 1.00—- 2.50 3.50-4.75 0.75-1.50 6.00— 9.50 ........ ........ 1,8 Mo-W high spd 
41 0.55--0.80 0.15-0.35 0.15-0.35 13.00-15.00 3.50-4,75 0.75-2.20 ......... cece ee cece cece 1,8 14-4-2 & 14-4-1 J 
42 0.45-0.60 0.15-0.35 0.15-0.35 16.00-19.00 3.00-4.50 0.50-1.25  ......... cece eee cee eens 1,8,9 Low C high spd 
HOT-WORK TYPES — OIL- OR AIR-HARDENING 
43 0.25-0.60 0.15-0.35 0.15-0.35 12.00-16.00 2.50-4.50 0.30-0.60 ........ ccc cceee cevveces 1,8,9 High W hot-wk |! 
44 0.25-0.50 0.15-0.35 0.15-0.35 8.00-12.00 1.25-3.50 0.00-0.60 0.00-0.30 ........ 0.00-2.25 1,8,9 W hot-work 2 
45 0.30-0.60 0.15-0.75 0.35-1.50 4.00— 7.50 4.50-7.50 0.00-0.60 0.00-0.50 0.00-0.60 0.00-0.50 1,8,9 W-Cr hot-work | 
46 0.40-0.65 0.15-0.35 0.15-1.00 1.50- 3.00 0.75-2.00 0.00-0.50 0.00-0.35 ........0 0 weseeeee 1,8 Low W-Cr hot as 
work 
47 0.30-0.50 0.15-1.40 0.80-1.10 0.00— 1.75 4.00-7.50 0.00-0.50 0.45-1.85 0.00-0.60 0.00-1.75 1,8 Cr-Mohot-work Pe b 
48 0.40-1.00 0.15-0.75 0.15-0.75 ........ 2.25-4.50 0.00-1.00 0.00-0.80 ........ cescccee 1,8 Cr-Mo or Cr bs 
, hot-work 
49 0.30-0.60 0.35-0.80 0.15-0.50 ........ 0.50-2.50 0.00-0.30 0.00-1.00 ........ 1.25-5.00 1,8 Cr-Ni-Mo F 
50 0.10-0.90 0.15-1.10 0.15-0.35 0.00- 0.50 0.00-1.50 ........ CRP BTS. on cuvcse 1.25-3.50 1,8 Cr-Ni-Mo ¥v | 





* The steel numbers refer only to this article and are not to be assumed as specific types or grades sold by the steel manufacturers, See Table 3 for 
greater ranges of carbon toolsteels. 

** The numerical notes in this column refer to the numbered footnotes in Table 1. 

Datain Tables 1 and 3 are based on those presented by Harold B. Chambers, Metal Progress, June, 1940. 

NOTE: This table excludes special brands of steels offered for very specific uses. 
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Steels may be heated in liquid baths 
and in gas, oil or electric furnaces. 
The majority of heating for forging 
and hardening is done in furnaces. 

The temperature ranges of liquid 
baths are: 


Water..... Up to 212 F. 
| ery Up to 500 F. 
Oe 300 to 2,300 F. 
Lead. .-.... 600 to 1,700 F 


Types of salt baths, their melting 
te and applications are given in 

able 5. 

Of all the metals, lead is the only 
one suitable as a commercial bath ma- 
terial and may be used for -normaliz- 
ing, annealing and heating all of the 
steels, and tempering high-speed 
steels. Select a covering whose kin- 
dling temperature is slightly below the 
temperature of the bath; for example, 
wood charcoal with a kindling tem- 
perature of 850 will give greater pro- 
tection at a bath temperature of 900 F. 
than it will at 800 F. These coverings 
must be skimmed regularly to prevent 
oxidizing or scaling of the steel im- 
mersed in the baths. 


Liquid coverings consist of sodium 
chloride, sodium carbonate and potas- 
sium carbonate. Cyanide mixtures are 
good but expensive. 

Lead will adhere to the tool and die 
steel unless the latter is protected with 
a coated material. Sodium chloride 
can be used at temperatures below 
1,475 F., in which case dip the part in 
liquid NaCl and then place it in the 
lead bath. After low-temperature 
heating, the part may have to be 
cleaned—do this by dipping in molten 
caustic soda immediately following its 
removal from the lead bath, and then 
quench in water. 


HEATING PRECAUTIONS 


Steels subject to decarburization may 
be heated in atmospheric type fur- 
maces under accurately controlled tem- 
perature and atmospheric conditions. 
Also, decarburization can be prevented 
by packing the part in containers with 
protective material for heating in the 
usual commercial heating furnace. 

Practically all the tool steels are 
subject to decarburization, because the 


Table 3—TYPICAL APPLICATIONS OF CARBON TOOL STEELS 





CHARACTERISTICS AND APPLICATIONS 


Excellent wear resistance and poor toughness—for cutting extremely 
hard materials, such as chilled iron, hard forging; fine files; engraver’s 
tools; hard wearing surfaces; hair clippers; tube mandrels. 


Excellent wear resistance and poor toughness — for turning; granite 
hammers; scale pivots; dental tools; brass 


Good wear resistance and fair toughness — small taps; reamers; 
drills; tube drawing dies and plugs; cutter’s and forming tools; 
razors; mill picks; leather and glove dies; boring tools; paper and 


Good wear resistance and fair toughness — taps; reamers; milling 
cutters; nail dies; threading dies; blanking punches and dies; wood 
working, leather and paper knives; jeweler’s dies; edge tools; pipe 
ings; cold stamping dies; bush hammers; 
envelope dies; jeweler’s rolls; pocket blades; peen hammers; bunter 


Fair wear resistance and good toughness — trimmer dies; small 
punches and dies; small shear blades; axes; wood bits; small chisels; 
gang saws; channeller drills; saw swages; saws; peen hammers; em- 


Fair wear resistance and good toughness — cold header dies; mint 
dies; large punches and dies; pneumatic rivet sets and chisels; hand 
chisels; trimmer dies; vise jaws; nail sets; large shear blades; drifts; 


Low wear resistance and excellent toughness — rock drills; mason’s 
hammers; shear blades; chisels; drop dies; track tools; hammer 
dies; cold sets; hammers; smith’s tools; flatters; fullers; vise jaws; 


Low wear resistance and excellent toughness — large hammer dies; 
well drills; cold sets; sledges; large shear blades; battering tools; 


Carbon, 
per cent 
1.40+ 
1.30+ 
points; razors; 
working, planer and slotter tools. 
1.20+ 
veneer knives. 
1.10+ 
dies; mill picks; 
dies; sewing machine needles. 
1.00+ 
bossing dies; shoe dies. 
0.90+ 
small hammer dies; clicker dies; springs. 
0.80+ 
hot and cold bolt dies; needles; drop forging dies. 
0.70+ 
button sets; needles; drop forging dies. 
0.60 + 


Low wear resistance and excellent toughness — smith’s shop tools; 
cupping tools; set-screws; wedges; crank pins and machinery parts. 
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FORGING AND HEAT-TREATMENT 


carbon in hot steels migrates from the 
center and outer edges to the carbon- 
free skin. Conversely, when a steel does 
not decarburize readily it usually lacks 
the carbon content to support this 
migration. Therefore, exercise great 
care in heating all the tool steels. De- 
carburized surfaces can be removed by 
machining or grinding. 

Increasing the heat for forging 
above 2,000 F. increases the depth of 
decarburization. Avoid decarburiza- 
tion at preforging and forging tem- 
perature so that the forgings can 
respond to heat treatment and thereby 
produce the physical properties ex- 
pected. 

Decarburization of some high-alloy 
steels, notably the high-speed steels, 
can be minimized in open-furnace 
hardening by the application of borax. 
Air-hardening tool steels can be pro- 
tected against decarburization by apply- 
ing special copper-bearing paint in- 
stead of borax. 


FORGING 


Heat tool and die slowly and uni- 
formly prior to forging, permitting 
the heat to penetrate to the center 
of the piece. Heat the pieces in a 

reheating furnace before they are 
fought to the forging temperature to 
reduce the danger of rupture er 
rapid initial heating, as well as to de- 
crease the time necessary to hold the 
Pa at the highest temperature in the 
eating furnace. Preheating also per- 
mits the steel to be brought to the 
high temperature more rapidly, thus 
preventing excessive scaling, and re- 
ducing both decarburization and grain 
growth. If a preheater is not available, 
warm the piece before forging by 
placing it on top of the furnace or on 
a shelf in front of the charging door 
to remove the chill. 

In general, allow fifteen minutes of 
soaking at the forging temperature 
for each inch of greatest thickness for 
carbon steels. Increase this to about 
half an hour for tungsten and high- 
chromium steels. 

Forging should be done with a ham- 
mer of sufficient size to work the 
piece throughout, but not so heavy as 
to cause rupture. All reduction in 
cross section should be carried out by 
going from a square section to a 
square section. The corners should be 
knocked down on each successive re- 
duction of section. If round or hexag- 
onal sections are desired, the piece 
should be brought to the desired shape 
in the final hot-work operation. When 
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Table 4—TYPICAL APPLICATIONS OF TOOL AND DIE STEELS* 














Blacksmith Die casting. 10 12 43 44 46 48 50 .. | Nut piercers: 
tools..... 6 8 911 12 2629.. Embossing. 7 1125 26........ Cold....... tt. 2 . 
Bolt clippers.. 8 11131429 ...... Engraver’s. 41126 .......... ee 12 37 38 39 43 44 46 48 
Boring tools. . 30 to 41 incl. = —— 37 43 44 46 48 .. .. .. Planer tools. . 30 to 41 incl. 
Oo - 
Brass-cutting aes ste: 34 36 37 43 44 46 48 .. | Pneumatic tools: 
tools..... 4 61516171834..| rot bolt Backing out 11 12 26 29 46 .. 
35 36 37 38 39 40 41 .. and nut oes oo be eo . 
Broaches..... 6 15 20 24 25 26 34 35 heading.. 10 12 43 44 46 48... .. a ee 
36 37 38 38 40 41... .. Hot extru- ts 7 811 12 26 29 48 
Burnishing elon, Sermn- Rivet sets.. 7 8 10 11 12 13 26 29 
tools..... 4 15 16 17 18 37 38 39 ing, grip: Me ed ee oe 
Bushings. .... mote Se... 3 gem Scarfing.... 7 11 12 26 29 46 48 .. 
Chasers, SRS a 'n%'s 10 12 26 37 37 39 41 43 | Punches: 
thread... 9 25 26 27 36 37 38 39 4446474849 ...... Abrasive... 15 16 17 18 34... .. .. 
Chilled-roll Hot nut.... 12 34 37 43 44 46 48 .. Center..... 8 12 26 27 28 29 37 38 
turning: Hot punch- Deep draw- 
Roughing. . 30 to 41 incl. ERS 10 12 43 444648... .. ing...... ps 7 12 16 15 16 25 26 
Finishing... 4 6 7 8 911.... re se ne bees oe ae 
cai ree Hot swaging 10 12 15 16 17 18 2643 | 9 poming .. 151625 26...... .. 
isels: 444648 4950...... 8 11 20 37 38 20 
Cold-work.. 8 9 10 11 12 26 27 29 Hot roll- eg gta on ; AS 
Engraving.. 27 28 29 37 38 39... .. thread... 15 16 17 18 26 37 38 39 sence 
File cutting. 35 36 37 38 39 40 41 .. | Hot insert.. 37 43 44 46 48 .. .. .. | _ Ttimming.. 12 15 16 17 18 29 37 38 
Hot-work.. 26 43 444648... .. .. Lamination. 15 16 17 18 24 25 26 37 | Reamers: 
Machinists. 8 9 11 26 43 44 46 .. SO SS pv nk pee ee “ie 7 of 4 es eaiiks 
: Non-de- xpansion.. ow 
1-2 igen gs aatinc so aia forming.. 2223 24..........| Fimishing... 4 6 7 8 9 36 37 38 
- arenalae Plastic... .. 24 25 26 29 43 44 46 48 Hand...... B.. p a 2 9 20 25 26 
Ferrous.... 36 373839........ ~— 7 Me wi we a et ee ab ap ae 
Non-ferrous. 4 20 36 37 38 39... .. rt AEB i ae ere blade.... 4 25 34 35 36 37 38 39 
Cold sets..... 6 81213 29.... .. Screw cut- Rifling tools.. 4 7 8 11 13 26 28 36 
Collets....... <2 2 pee ting..... 35 36 37:38 3940... .. | Oe 
Creasers (hot) 37 38 39 43 44 46 48 .. Stamping... 8 11 13 15 16 17 18 24 | Rivet sets 

tools: Threading... 7 8 11 13 20 24 25 26 sion)..... 12 26 43 44 46 48 .. 
ee ee he om 
Se. woaes 6S OP. is: ore 410 15 16 17 18 Beading.... 15161718 .. ...... 

Cutters: eu tyeers ‘<7 Bending.... 7 10 15 16 17 18 25 26 
Finishing... 4 6 36 37 3839... .. - Burnishing. 4 715161718 .. .. 
Form... 4 34 35 36 37 38.39 41 | Center... 7 20 35 36 37 38 39 .. | Edging..... 1015161718...... 
Gang...... 35 36 37 38 394041 ..| Fiat....... 7 11 35 36 37 38 39 .. | Engraver’s.. 7 15 16 17 18 24 25 26 
Gear....... 30 to 41 incl. Gun barrel . 30 to 41 incl. Sy 
Heavy-duty 30 to 41 incl. aa veeeee ih “4 37 38 39 .. .. WES cna 26 37 38 43 44 46 47 48 
Hot-work.. 37 43 44 4648 .. .. .. eos?" 1 ws ss se ne oe . 
eae 7 8 911262944. End mills. ... 35 36 37 38 39... .. .. Ee Eee 7 10 12 15 16 17 18 26 
Rifling..... 35 36 37 38 39 40 41 .. — 8151 P Seaming.... 10 12 15 16 17 18 25 26 
Threading.. 25 26 27 37 38 39 40 41 tools..... re jaa eo eee 0... |. Expanding 

Cutting-off i rolls. .... Ls 3 7s 

tools: er 4 715 16 17 18 24 25 Scrapers...... 467 8 915 1615 
Cold....... 30 to 41 incl. i 18 20 Se oe 
Be i os Ren 43 44 4648 .. .. .. ., | Hot piercing, Shaper tools. . 30 to 41 incl. 

“ ishi 415 16 17 18 3 and shear- — 

urnishing . Pao 7 Cold— 

Seding.... 2°90 18 1627 3-051. POO: SSS elle o heavy.... 8 12 15 16 17 18 26 46 
Cold bend- Cold—light. 8 12 15 16 17 18 23 24 

"Sa 12 26 28 29... .. .. .. | Hobs........ 4 6 8 9 20 25 26 35 25 2646... .. Bide 
Cold blank- ni 36 37 38 39 .. .. .. .. Wet), hes See not piercing. 

OS ee 4 7 811 13 15 1617 ives: ; 

- 18 20 23 24 25 37... .. CHER :,.. oss 4 715 1617 18 20.. Shock tools... See pneumatic tools. 
Cold cutting 15 16 17 18 20 37... .. Hot shear. . See hot piercing Slitters....... 6 8 915 16 17 18 25 
Cold extru- Cold shear.. 8 11 15 16 17 18 24 29 26... .. = 

GOK 5.205 4 8 13 15 16 17 18 24 37 38 39 .. .. | Stamping: 

OS ale pee hr at ae Paper...... 7 15 16 17 18 20 37 38 "°° * Speeanai 4 6 8 9 24 25 26 27 
Cold form- 38... ie ee. ba 
e, sivax's 4 71015 16 17 18 23 Woodwork- alte on de a ae . Seeeeee 43 44 45 46 47 48 49 50 
3S er eae ing...... . waging...... . p 
Cold head- vee} + Fee mae 7. ft at nes 16 17 
es... 8 1113 15 161718 27 | Leather.... 8 927 2629... .. .. | “Urn 18 25 26 37 3839... .. 
37... .. .. .. .. .. .. | Kmurling tools 7 15 16 17 18 20 24 25 | ., 
Cold nut... 6 8 11 13 15 16 17 18 ao tam... .. v; aps, stay- 6 8 38 39 
y OF Fiske-ns. coreg’ ts ot | Reems See Oe ER 1g ee Sse Bee cs 
ee care eae ey Py ” enn eee ee 
ce ects ee : ire awing 
Cold thread Lathe tools... 30 to 41 incl. ois... 8 11 13 26 29... 
eee 15 16 17 18 37... .. .. | Mandrels: ae Bay 
Cold trim- Hot....... 434446 4849...... |, Re 5. abe te, Sle, oie veter aa So stom 
ig. 4 15 16 17 18 23 24 2537 | Cold....... s k. 9 11 12 13 15 16 Carbon tool steeis. i 2 epg 

i i oe pe 20k BOE oo ee ta to strate 
Crimping... 15 16 17 18 24 25 26 .. , ee ee ee 
D a aa Master form e applications are typical ones oaks, and are not 

Ee 4 915 16 17 18 20 26 tools..... 15 16 17 18 20 24 25 26 | to be construed as precise recommendations. 





248 AMERICAN MACHINIST 








forging rounds, use V-type dies—this 
applies particularly to high-speed and 
high mn high-alloy tool steels. 

Most steels have some air-harden- 
ing properties; therefore, they should 
be cooled slowly after forging and 
protected from moisture and draft. 
Cool them by burying either in dry 
ashes, lime, silocel or some other re- 
tardent medium. 

If the forgings are of intricate or 
irregular shape, they should be an- 
nealed after forging to remove stresses 
set up by forging and cooling. 

If a previously hardened tool is 
salvaged by reforging to make a 
smaller tool, it should be annealed 
before reforging. Forging tempera- 
ture for all types of tool steels are 
given in Table 6; the higher tempera- 
tures should be used for large sections 
and heavy or rapid reductions, while 
the lower temperatures are for small 
sections and lighter reduction. 


NORMALIZING 


Normalizing between forging and 
annealing operations is recommended 
for grades of tool steels other than 
those with air-hardening properties. 
The former types should be normalized 
by ogy owly to a temperature 
slightly ve the critical temper- 
ature range and holding it there a 
sufficient time to be heated uniformly 
throughout. This time ranges from 
15 to 60 min. They should then be 
air cooled. This refines the grain 
structure, relieves forging stresses, and 
produces a uniform structure in the 
steel. The stresses set up by air cool- 
ing are not as severe as those devel- 
— during forging, and they are 
relieved in the annealing process. If an- 
nealing is necessary do so immediately 
after normalizing. 


ANNEALING 


Tool steels which are to be ma- 
chined or tooled must be annealed 
prior to hardening. The steel to be 
annealed may be placed in a tight con- 
tainer to —_ out furnace gases. When 
—. pack them in cast iron chips, 
ime, mica, or similar material to pre- 
vent scaling, decarburization and too 
rapid changes in temperature. Do not 
let the steel come in contact with the 
container. Never cool in air. If not 
so packed, annealing should be done 
in controlled-atmosphere furnaces. Al- 
ways allow sufficient time at the an- 
nealing temperature to permit the heat 
to penetrate to the center of the tool. 
Temperatures are given in Table 6. 

Tool steels with high percentages 
of chromium, tungsten, vanadium and 
molybdenum should be preheated be- 
MARCH 
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Table 5—RECOMMENDED SALT-BATH MIXTURES AND 





TEMPERATURES 
Recommended 
Melting Type of temperatures 
Mixtures‘, per cent by weight temp.,F. bath Min. Max. 
23.3% LiNO;, + 60.4% KNO; + 16.3% NaNO,.. 250 L 300 61100 
53.0% KNO; + 7.0% NaNO; + 40.0% NaNoO:.. 285 L 335 1100 
B56.0% KNO; + 44.0% NaNOs...........000005: 295 L 345 1100 
51.3% KNO; + 48.7% NaNOg...........eeeeees 425. L 475 1100 
50.0% NaNO; + 50.0% ERs cow eae Se oS 430 L 480 1100 
ye Se i rrrrerr rT sr rer 666 M 766 1650 
°31.0% BaCh + 48.0% CaCl + 21.0% NaCl... 806 M 906 1650 
66.5% BaCh + 5.2%, KCl + 28.3% NaCl... 939 M 1039 1650 
67.0% CaCh + 33.0% ered 041 M 1040 1650 
48.1% BaCh + 30.7% KCl + 21.2% NaCl 1026 M 1125 1650 
yy A Oe, Se Seer eee 1049 M 1150 1650 
?50.0% KCl > SB Be BU 6 nc cccdowdecece 1085 M 1185 1650 
35.7% BaClk + 50.7% CaCkh + 13.6% SrCh 1110 M 1200 1650 
°50.3% BaCh + ron RS is wikiata'e: coat Weed 1112 M 1215 1650 
61.0% KCl er RN sad 0 6.06 e's ¥00s 0059-4 1121 M 1225 1650 
D56.3% NasCO, + 43.7% NaCl... .......cceceeues 1177 M 1280 1650 
81.0% CaCk + 19.0% SY SIS S S eee 1184 M 1285 1650 
70.3% BaCh + 29.7% |. SE Se ae 1209 M,H 1310 2500 
£56.0% KCl + He ES china eset aero 45 1220 M 1330 1650 
72.6% een A> Bs BNO obs osc vec ccssccces 1247 M,H 1347 2500 
70.0% BaF: + 15.0% CaF, + 15.0% MgF:; 1454 H 1800 2500 
83.0% BaCl + 17.0% as sade beer sess © 1551 H 1800 2500 
48.0% oo iS 2, Se re eee 1738 H 1835 2500 


4 Plain sodium nitrate can be used for low-temperature baths for temperatures between 650-1100 F. 
‘or quenching 


L = Low-temperature baths, 
M = Medium-temperature baths, 
8 


H= 


recommended for 
teels, and for quenching and tempe: 
ture baths, recommended for 


steels. 


and tempering carbon and low-all 
ealing and 


, ann hardening car 
ening high-speed steels. 


High-tempsra’ * 
2 Most desirable for low-temperature baths because of wide temperature range available; however, 


if the low temperatures are not tc be used, one of 
© Calcium chloride has 
> Carbonates in salt bath tend to 
cyanide is added, which 
Some steel treaters question this practice. 
2 This mixture is one of the easiest to 
NOTE: The 
regular — My of 34 = hea 
oxide) ustally form a sludge w! can 
carbonate bath. 


a tendency to corrode steel, 
ecarburize steel. 
prevent formation of soft skin, 


handle. 
medium-temperature baths are chloride mixtures, and grad J 
4% — \& per cent of the weight of the bath of a rectifier (boric acid, fused 


Such rectifiers are of no use when added to a chloride- 


the other mixtures will be cheaper. 

and is not a desirable constituent. 

Such mixtures are used in heating steel when sodium 
providing 


the carbon is not over 0.75 per cent. 


ually oxidize. Addition at 
, or boric 


Lithium nitrate = LiNOs Lithium chloride == LiCl Potassium fluoride = KF 

Potassium nitrate = KNOs Potassium chloride = KCl Sodium fluoride == NaF 

Sodium nitrate == NaNO: Barium chloride = BaCh Barium fluoride = BaF: 

Sodium nitrite == NaNO: Calcium chloride = CaCh Calcium fluoride = CaF: 

Sodium earbonate = Na:COs Sodium = NaCl Magnesium fluoride = MgF: 
Strontium chloride = S8rChk 





fore annealing at a rate of 4-1 hour 
per inch of thickness. Other steels 
should be raised to the annealing tem- 
perature slowly and uniformly. All 
steels should be held at the annealing 
heat from one to six hours, depending 
upon the size of the thickest section 
and the my of the piece. Prolonged 
soaking will coarsen the grain, and 
make subsequent refinement difficult. 
Hold the annealing temperature long 
enough for complete penetration of 
heat and readjustment of grain. 

After annealing, cool slowly in the 
furnace or in a good heat-insulating 
material. In general, the slower the 
cooling, particularly through the crit- 
ical range, the softer will be the steel. 
As the alloy content increases, the 
slower the steel must be cooled. Rec- 
ommended maximum cooling rate is 
50 F. per hour down to 1,000 F., 
after which it can be accelerated. 

Tool steel bar stock is generally 
furnished in the annealed condition, 
and usually requires no further anneal- 
ing prior to machining or treatment. 
However, after severe machining oper- 
ations, a stress-relieving otpdinlinn 
treatment is recommended. This is 


accomplished by heating the steel to 
between 900 and 1,200 F. and cooling 
slowly. For high-speed steels, a full 
anneal should be used. This treatment 
aids in minimizing warpage, size 
change, and breakage in hardening. 


SPHEROIDIZING 


Some steel companies recommend 
that carbon and carbon-vanadium 
steels having more than 0.90 per cent 
carbon be spheroidized prior to ma- 
chining ar hardening. Do this by 
annealing for a long time at a tem- 
perature of approximately 1,400 F. It 
can be expedited by quenching in oil 
from temperatures between 1,500 to 
1,600 F., or by air cooling from 
between 1,600 to 1,650 F., either 
cooling operation being followed by 
annealing at about 1,400 F. Hold the 
pieces at annealing temperature suff- 
ciently long and cool slow to produce 
the spheroidized structure. 


HARDENING 


Hardening temperatures for tool 
steels are given in Table 6. 
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Heating for hardening is most rapid 
in molten baths, somewhat slower in 
open or semi-muffled fuel- fired fur- 
naces and slowest in electric furnaces. 
Use of salt or lead baths reduces the 
heating time required by approxi- 
mately a half. The tool, however, 
should be warmed or preheated before 
immersing in the heating medium. 

Place the steel in the furnace so 


that the maximum surface is exposed. 
Place supports under the tool to raise 
it from the furnace bottom, thus 
allowing better heat circulation; this 
is especially desirable with intricate- 
shaped tools. Place the supports so 
that the part will not sag in plastic 
state, which is one cause of distortion. 

Cylindrical tools or parts of intri- 
cate shapes that tend to heat non-uni- 





formly should be rotated occasionally. 

Hold the tool steel at heat long 
enough to insure uniform heating 
throughout the section of the piece. 
Usually steels of high alloy content 
require more time. 

If tool steel is heated above a low 
red heat while in contact with scale, 
it will be decarburized. Therefore, 
keep the steel, furnace hearth and 


TABLE 6—TYPICAL HEAT TREATMENTS FOR TOOL AND DIE STEELS “ 








-— Forging ° — Normalize —— Annealing —~ —— ing > —. 
Forging Stop after Temp. hanaaiut Preheat- Harden- Quench- Temper- 
Steel temp., forging forging, range, Brinell ing ing ing * ing” No. 
No. Types F. at F. F. hardness temp.,F. temp.,F. media temp., F. 
> I oss ike ais overeat 1900-1950 1550 1450-1525 1360-1450 160-200 ......... 1400-1525 W,B 300— 650 
Ce ee el Als 1850-1875 1475 1450-1500 1360-1450 160-200 ......... 1400-1475 W,B 300— 650 
Di Se oe ee see eae 1825-1550 1475 1550-1650 1360-1450 160-200 ......... 1400-1450 W,B 300— 650 
Se... ere re 1850-1950 1600 Don’t 1450-1500 185-215 1200-1300 1450-1550 W,B 300— 600 
DR oe xicis ds bcs 20 cues 1800-2000 1600 1700-1800 1350-1450 180-220 ......... 1400-1500 W,B 300— 900 
6 Hien GC, low W.......... 1800-1950 1600 1700-1800 1450-1600 185-215 ......... 1475-1650 O 350— 600 
7 Low Grier CevV. 2.56.5 1800-2000 1600 1600-1800 1400-1500 210-235 ......... 1430-1530 W 300— 900 
8, Oe 1800-2000 1550 1550-1700 1350-1450 170-210 ......... 1400-1500 W,B 3J0— 550 
9 High Clow W.......... 1800-1950 1600 1700-1800 1450-1500 190-225 ......... 1575-1650 O 350— 550 
10 Low Cre or Ce-V......... 1800-1950 1600 1700-1800 1450-1475 200-230 1200-1300 1575-1625 oO 350— 550 
BERS OP Rice bs cae sie ee 1800-2000 1500 1550-1650 1400-1570 160-200 ......... 1400-1500 W,B 300— 900 
13 €e-Mio or Cr-V..........-- 1800-1900 1500 1500-1550 1475-1500 160-200 ......... 1400-1500 W,B 300— 900 
OD ee Greta as os 6 eo oes 1800-2000 1500 1400-1600 1375-1450 160-200 ......... 1375-1575 W,B 300— 900 
14 Si-Mn or Si-Mo......... 1850-1950 1550 Don’t 1450-1500 200-225 ......... 1650-1750 O 500— 650 
1S Hie GC, bie Ce... . ons 1800-1900 1600 Don’t 1600-1650 230-255 1250-1400 1700-1750 O,A 400-1000 # 
16 High C, high Cr......... 1800-1900 1600 Don’t 1600-1650 225-245 1400-1500 1700-1900 * O,A 400-1000 # 
37 See GC Bees Cr... 1800-1900 1600 Don’t 1600-1650 215-235 1400-1500 1800-1900 A 400-1000 4 
18 HighC, high Cr......... 1800-1900 1600 Don’t 1600-1650 200-230 1200-1400 1800-1900 A 400-1000 # 
a ptr en 1850-1950 1500 1550-1650 1400-1425 185-215 ......... 1475-1550 O 600-1000 
20° High C, low W.......... 1800-1950 1600 1650-1750 1450-1475 190-225 1200-1300 1575-1625 O 350— 550 
BE RO Ot GeV. oo ciecs 1850-2000 1650 1750-1800 1400-1480 200-230 ......... 1430-1500 O 300— 900 
22 High Mn, lowCr........ 1950-2000 1500 Don’t 1425-1450 200-230 1180-1220 1550-1625 A 300-1300 
23 Low Mn, high Cr........ 1975-2250 1750 Don’t 1600-1650 180-220 1200-1450 1750-1850 A 300-1100 
24 Cr non-deforming........ 1800-1950 1600 1625-1657 1425-1450 185-215 1150-1250 1450-1500 O 325— 550 
25 Mn non-deforming....... 1800-1900 1600 1550-1650 1425-1450 180-210 1200-1250 1400-1550 O 300— 500 
- wee 2 ee ee 1800-1950 1500 Don’t 1450-1500 180-216 1300-1350 1650-1800 O,A 600—1000 
27 Cr-Ni or Cr-Ni-Mo...... 1850-1950 1550 1550-1650 1400-1450 170-200 ......... 1475-1625/ O 600—1000 
28 Cr-Mo, Cr-V or Mn-Mo.. 1800-1900 1500 1500-1550 1450-1500 185-215 ......... 1400-1500 O 350— 750 
sik aR Kea 5 8S ors 1800-1950 1600 1575-1625 1450-1500 200-230 ......... 1525-1675 W,B,O 350— 800 
30 W-Co high speed........ 2100-2200 1800 Don’t 1600-1659 230-255 1500-1600 2325-2375 O,A,MB,P 1000-1150 
31 W-Co high speed........ 2100-2200 1700 Don’t 1625-1675 223-248 1500-1600 2325-2375 O,A,MB,P 1000-1150 
32 Mo-Co high speed....... 1900-2000 1650 Don’t 1550-1600 217-241 1400-1500 2200-2250 O,A,MB,P 950-1100 
33 W-Co high speed........ 2050-2150 1700 Don’t 1600-1650 223-248 1500-1600 2350-2400 O,A,MB,P 1000-1150 
34 W-Co high speed........ 2050-2150 1700 Don’t 1600-1650 223-248 1500-1600 2325-2375 O,A,MB,P 1000-1150 
35 18-4-4 and 18-4-3........ 1950-2100 1800 Don’t 1600-1650 228-255 1500-1600 2250-2300 O,A,MB,P 1050-1100 
he ee ee ee 2000-2150 1700 Don’t 1600-1650 223-248 1450-1600 2250-2350 O,A,MB,P 1000-1050 
er Ne edie a's «Wei winches 2000-2150 1700 Don’t 1600-1650 217-241 1450-1600 2250-2350 O,A,MB,P 850-1150 
38 Mo-W high speed........ 1950-2050 1650 Don’t 1550-1600 217-241 1450-1550 2200-2300 O,A,MB,P 1100-1150 
39 Mbo-V high speed........ 1900-2000 1650 Don’t 1550-1600 200-228 1400-1500 2150-2250 O,A,MB,P 950-1100 
40 Mo-W high speed........ 1900-2000 1650 Don’t 1550-1600 200-228 1400-1500 2150-2250 O,A,MB,P 950-1100 
41 14-4-2 and 14-4-1........ 2000-2100 1700 Don’t 1600-1650 223-248 1500-1600 2325-2375 O,A,MB,P 1000-1150 
42 Low C high speed....... 2050-2150 1700 Don’t 1600-1650 205-225 1450-1600 2250-2350 O,A,MB,P 1000-1150 
43 High W hot-work........ 2050-2150 1650 Don’t 1600-1650 225-250 1500-1550 1850-2150 O,A 1000-1250 
44 W hot-work............. 2050-2150 1650 Don’t 1600-1650 220-225 1500-1550 1850-2150 O,A 1000-1250 
45 W-Cr hot-work.......... 2000-2100 1700 Don’t 1600-1650 205-230 1500-1550 2100-2150 O 600— 800 
46 Low W-Cr hot-work..... 1850-1950 1550 Don’t 1450-1500 185-215 1500-1550 1650-1750 O 350- 650/ 
47 (Cr-Mo hot-work......... 2000-2100 1500 Don’t 1500-1550 205-230 1500-1550 1775-1825 A 1000-1200 
48 Cr-Mo or Cr hot-work... 1850-1950 1600 Don’t 1450-1500 185-215 1400-1500 1650-1825 A 600-1100 
49 Cr-Ni or Cr-Ni-Mo...... 1850-1950 1500 1575-1625 1400-1450 185-215 ......... 1475-1650 O* 600-1100 
50 Cr-Ni or Cr-Ni-Mo...... 1700-2000 1500 1525-1575 1425-1500 160-215 ......... 1450-1625 O 300— 500 
4 For chemical analyses of these steels, see Table the size of the piece; in general, the lower and conversely, the higher the tempering temperature, 


2. The steel numbers apply only to this —_ 
—_ not to specific types sold by steel manufac- 
urers. 
se for treating carbon steel may 
from those given here, depending on “the 
carbon content; however, the proportional varia- 
iven for the 0.85-1.10 carbon steels will apply 
= ers of lesser or greater carbon content. 
© These temperatures ap apply. to re-forging semi- 
finished billets or bars differ from steel-mill 
ew Forging preheating temperatures should 
500-600 F. hyo mem temperatures given. 
DP Hardening temperatures used will depend on 


higher a are for small and large sizes, 
respectiv: 

a Sniedhinn media: W = water, B = brine, 
O = oil, A = air, MB = molten lead bath, P = 
water-cooled plates. 


* The range of tem on tom peratures given 
ppnly to oneal uses of the steels. Temperatures 
epee San bey ea Lae given are seldom used; a 

~ te ures er th 
depending on the hardness and properties ye 
in the finished tools or dies. bs a the temper- 
ing temperature, the higher will be the hardness; 


the lower the 
@ The range for oil hardening i is 1700-1800 F., 
while that for air hardening is 1800-1900 F. 


#Some companies recommend that it is not 
desirable to temper these steels between P. 


™ This steel sometimes is not hardened when 
used for die-casting steels especially when the 
material to be die cast is very soft. 

7 When this steel is to be used in dies and tools 
for 1-temperature work, temper at 1000-1250 F. 

* This steel can be water hardened when the 
chromium content is low. 
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containers as free as possible from scale. 

Cold tools should be charged at 
comparatively low furnace tempera- 
tures, below 1,000 F. Avoid sudden 
changes in temperatures, except for 
those steels in Table 6 for which pre- 
heating is recommended. For these 
steels a sudden change is permissible 
when changing from the preheat to 
the high-heat temperatures. 

Steels requiring a hardening tem- 
perature above 1,800 F. should be 
preheated in a separate furnace or 
preheating chamber to at least 1,400- 
1,600 F. then brought rapidly up to 
the hardening temperature in the hard- 
ening furnace. Steels having lower 
hardening temperatures may be pre- 
heated at least to 1,150—1,300 F. 
Double or triple preheats of 600, 
1,200 and 1,550 F. are recommended 
for steel high in chromium, tungsten, 
vanadium and molybdenum. 

When hardening small or intricate- 
shaped pieces, use the lower recom- 
mended temperature ranges given in 
Table 6. Use the higher ranges for 
larger pieces. 

It is recommended that the lowest 
temperature be used which will effec- 
tively harden the steel. 

When hardening differentially, it is 
important not to have a rap line of 
demarcation between the hardened 
and unhardened parts. 

When a differential chill is desired, 
have the quenching apparatus so ar- 
ranged that a uniformly strong flow 
of quenching medium washes over the 
sections to be more deeply hardened. 

Whether or not a pyrometer is 
available, it is advisable whenever 
possible to determine the best harden- 
ing temperature before starting to 
treat tools, especially if — are to be 
made of a grade of steel differing from 
that used in regular shop practice. 
This may be done by hardening some 
small specimens from temperatures 
below, above, and at the temperature 
which is, recommended to be the cor- 
rect hardening temperature for that 
gtade of steel. The pieces should be 
nicked prior to hardening. After hard- 
ening they should be broken at the 
nick. A study of the fractures will 
show which temperature produces 
the best grain refinement. The hard- 
ening range can also be determined 
by taking hardness readings on the 
hardened pieces. As soon as the proper 
range is approached, a rapid increase 
in hardness will result. Usually a 
combination of both hardness and 
fracture comparisons will give the de- 
sired information. 

Surface deterioration through scal- 
ing and decarburizing, especially with 
air- and oil-hardening die steels, can 
be minimized by pack hardening, or 
MARCH 
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using atmosphere-contolled furnaces. 
In the former case the tools are packed 
in containers with protecting material 
such as cast-iron chips, sand or par- 
tially spent carburizing material prior 
to charging in the furnace. In these 
cases, heating progresses slowly, and 
the time necessary for soaking is in- 
creased, which are sometimes de- 
sirable. 

Start tempering immediately after 
hardening, preferably when the steel 
is still warm. 

It is recommended that tools should 
not be rehardening unless they are 

iven a stress-relieving treatment be- 
ore the rehardening operation. 


HEAT-TREATING DATA 


Aside from the heat-treatment for 
tool and die steels given in Table 6, 
other specific recommendations can be 
made. These are as follows: 

Carbon Steels—Heat slowly to 1,400 
F. before normalizing temperatures 
are applied. Hold at the normalizing 
temperature 50-60 min. Heat slowly 
and uniformly to the recommended 
annealing temperatures, and hold the 
annealing heat from one to four hours. 
Cooling rate from the annealing tem- 
poe should be 50 F. max. per 

our to 1,000 F. 

Heat the steels slowly up to the 
hardening temperatures. When using 
brine for the quenching medium, use 
a ten percent solution by weight held 
at 70-80 F. Remove the tool from the 
bath while still warm, but not before 
it is cooled to about 200 F. 

Low Alloy Steels—Carbon steels 
with small percentages of vanadium, 
chromium and molybdenum added for 
their effects on keeping the grain size 
small, have in general the same hard- 
ening characteristics as carbon steels. 
With tungsten, chromium and molyb- 
denum above 2.00, 4.00 and 1.50 per 
cent, respectively, especially when high 

rcentages of carbon are present, the 
ow-alloy steels should not be normal- 
ized. After forging, these steels with 
the percentage of tungsten, chromium 
and molybdenum just quoted should 
be cooled in a heat-insulating retardent 
medium to avoid air hardening. Such 
steels are easily air hardened and sub- 
ject to mc og cooling stresses un- 
less properly handled. They should 
be heated slowly to betwen 1,550 and 
1,500 F. prior to bringing them 
rapidly to fetaine temperatures. The 
same temperature range applies for 
preheating prior to reaching the nor- 
malizing temperatures. They should 
be held at normalizing heat from 50 
to 60 min. Attain the annealing tem- 
peratures for these steels pw and 
uniformly, and hold at the annealing 


heat from one to four hours. Cooling 
rate should be 50 F. maximum down 
to 1,000 F. 

High-Carbon High-Chrome Steels— 
Do not normalize these steels after 
forging. 

Heat them at the annealing tem- 
perature for one hour per inch of 
thickness, and hold the annealing heat 
from one to four hours. After an- 
nealing, the maximum cooling rate 
should be 50 F. per hour down to 
1,000 F. and accelerate from there if 
desired. 

All these types tend to decarbur- 
ize on heating, therefore, pack them 
in cast-iron chips or spent charcoal dur- 
ing heating, or heat them in specially 
designed furnace having properly con- 
trolled atmospheres. Where edge 
strength is desired then pitch coke 
may be tried in place of charcoal. 

Always preheat the steels prior to 
attaining the hardening temperature; 
hold at the preheating temperature 
until com letely uniform, then trans- 
fer to the hardening temperature. The 
soak at hardening heat will vary with 
the size of the tool or die, but should 
be about three times as long as that 
used for similar size carbon tool steels. 
High tempering temperatures may be 
valuable for dies that must resist heat. 

These steels are readily nitrided 
either in ammonia bath or by temper- 
ing at 1,000 F. in cyanide mixtures. 

Do not temper below 400 F. be- 
cause these steels lose toughness at 
the lower tempering ranges. They 
should be heated slowly to the desired 
tempering heat to prevent cracking. 

Non-Shrinking Oil-Hardening Steels 
—Steel should become black after 
forging before charging in a normal- 
izing furnace, but heat slowly to 1,500 
F. before normalizing temperatures 
are applied. Hold the normalized 
er gn from 50 to 60 min. 

or annealing, heat slowly and 
uniformly until the annealing tem- 
perature is reached and hold that 
temperature from one to four hours. 
Cool at 50 F. maximum per hour until 
1,000 F. is reached, at which point 
the cooling may be accelerated. Pack 
anneal in cast-iron borings, graphite, 
or ~~ charcoal. 

e steel should be preheated slowly 
before the hardening temperatures are 
attained. To minimize distortion of 
high-manganese types, do not soak at 
the hardening temperature. Other 
types may be soaked for one-half hour 
to attain maximum hardness; how- 
ever, the lower the soaking time the 
lower will be the distortion. Pack 
hardening in spent charcoal or graphite 
is the usual procedure. 

The quenching oil should be kept 
between 100 and 125 F., and the 
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In this convenient quenching layout, the fresh water can be adjusted to any 

desired level, which adjustment may be necessary when using flushing 

equipment that must be operated in air. The flushing equipment is used for 
differential quenching 


steel should not be cooled below the 
temperature of boiling water. 

Reheat immediately after quenching 
for tempering. When using a furnace 
with atmosphere control, refer to the 
steel producer for the atmosphere 
which will help to prevent skin soft- 
ness. In an atmosphere of cracked oils, 
do not drop oils too fast or carburiza- 
tion of the surface will result. 

Air-Hardening Steels—All of the 
steels in this group should never be 
normalized after "owes but cooled 
in a retardent such as lime, ashes or 
silocel. 

For high-manganese low-chromium 
and low-manganese high-chromium 
ait-hardening steels, pack hardening 
is suggested on large parts to insure 
maximum surface hardness. The steels 
should always be preheated until 
thoroughly soaked at 1,200 F. and 
then heated slowly to the hardening 
temperature. They should be held at 
the hardening temperature one hour 
on inch of average thickness and then 

air cooled. 

If the piece is large, an air blast is 
recommended, which should be di- 
rected on the working face during 
cooling. These steels should be cooled 
in the tempering furnace to 100-150 
F., and then slowly heated to the tem- 
pone temperature, where they should 

held for at least 14-hr. per inch of 
rated thickness. 

High-Speed Steels—Data on high- 
speed steels were presented in a previ- 
ous article on the working of metals. 
(AM-Vol. 84, pp. 93-100.) 


QUENCHING 


The most common quenching medi- 
ums are (1) water and aqueous solu- 
tions of salts, acids and alkalis, (2) 
mineral, vegetable and animal oils, 
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(3) air, (4) molten-lead bath, and 
(5) water-cooled steel plates. The 
latter two are seldom used except for 
high-s steels. 

sr oeding rate of water drops 
with the rise of temperatures; near 
the boiling point it has ten percent of 
quenching rate at 68 F. Quenching in 
a still water bath is not recommended 
for tool steels, but if used the tool 
should be moved either slowly up and 
down or rotated; a violent swishing 
action is objectionable. 

Atmospheric gases which accumu- 
late in the water are thrown out of 
solution by the boiling action of the 
hot tools and form bubbles on the 
surface of the tools, especially in holes 
or recesses. This results in soft —_ 
and internal strains which are likely 
to crack or weaken the tools. 

Flush quenching is used when a dif- 
ferential chill is desired. The quench- 
ing apparatus must be so arranged that 
a uniformly strong flow of quenching 
medium washes over the section to be 
more deeply hardened. Tool life can 
sometimes be increased several times 
by flush quenching. This is particu- 
larly true of cold-forging tools, such 
as used for upsetting, coining or ex- 
truding cold metals. Flushing fixtures 
are usually employed for water quench- 
ing, and fresh water is just as good as 
brine for this purpose, since the rapid 
action of the water prevents gas 
pockets from forming. 

Salt solutions prevent the absorp- 
tion of atmospheric gases, and over- 
come the objection to fresh-water 
quenching. Rock salt can be dissolved 
in water up to 26 per cent, which is 
called a saturated solution. Percent- 
ages of salt, and pounds of salt per 
gallon of solution, for a salt bath are 
given in Table 7 above. The greater 
the percentage of salt used, the slower 


Table 7—SALT SOLUTIONS 








Lb. of salt 
Salinometer Percent per gal. Degrees 
reading of salt solution Baume 
0 0.00 None 1.00 
10 2.65 0.22 2.60 
20 5.304 0.46 5.20 
30 7.954 0.70 7.80 
40 10.604 0.95 10.40 
50 13.25 1.21 13.00 
60 15.90 1.48 15.60 
70 18.55 1.76 18.20 
80 21.20 2.05 20.80 
90 23.85 2.35 23.40 
100 26.507 2.66 26.00 
4 Most satisfactory for brine baths. 
NOTES Bee ioe good coolant for quenching 
water-hardening steels in a still tank. 
antes brine baths between 70-100 the year round 


Even though excessive amounts of salt in a 
solution decrease the amount of air which will 
dissolve in it, the quenching action will be slower. 
A saturated solution quenches so slowly that a 
water-hardening steel will barely harden in it. 





will be the quenching action. The 
most satisfactory brine bath will con- 
tain between five and ten percent salt, 
and is the most desirable coolant avail- 
able for quenching water-hardening 
tool steels in a still tank. 

A five percent solution of caustic 
soda in water is one of the fastest and 
most efficient quenching baths avail- 
able. It is corrosive to clothing and 
skin and is seldom used. 

Best and most uniform results will 
be secured if a water and brine bath is 
kept between 70 and 100 F. the year 
round. 

High-temperature baths of molten 
salt or metals are rarely used except 
for quenching high-speed steels; how- 
ever, low- and medium-temperature 
salt baths can be used, data for which 
are given in Table 5. Such baths for 
high-speed steels permit rapid cooling 
to the temperature of the hot bath and 
then ewes 2 a slower rate down to 
room temperature. Tools so quenched 
must be finally cooled below 200 F., 
and then drawn just the same as 
though they had been quenched in a 
more normal fashion. 

Oils produce less distortion and less 
residual stress in steel; therefore, they 
are well adapted to complicated shapes 
and steels difficult to harden without 
cracking. They have a slower cooling 
rate than water or brine. Vegetable 
and animal oils are rendered gummy 
by the heat from hot metal and pro- 
duce offensive odors. Mineral oils are 
generally used for quenching because 
of their lower cost and more stable 
nature. 

In selecting an oil, several factors 
should be considered: 

1. The oil must have proper cool- 
ing rates to produce the desired prop- 
erties in the steel. 

2. It must be reasonably stable. 
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3. It should be generally available 
and low in initial cost. 

4. It should be chemically inactive 
with hot metal. 

5. It should have a high flash point. 

6. It should not change cooling rate 
appreciably with increased tempera- 
ture 


7. It should not create a disagree- 
able odor when hot steels are im- 
mersed in it. 

Oils for quenching tool steels 
should have a high flash point—about 
350 F. or higher—to avoid unneces- 
sary fire hazards, They should have a 
low viscosity so that it will circulate 
freely past the tools during quenching, 
and drain off when the tool is re- 
moved. The oil should not change 
eave. gre ge by oxidization or as a 
result of heating so that its constant 
characteristic may remain unchanged. 
A non-emulsifying oil should be used ; 
some oils take up water readily and 
cause many quenching difficulties. 

Recommended temperatures for the 
quenching oils are 100-150 F. For 
uniform results keep the temperature 


Table 8—RELATIVE RATES 
OF QUENCH MEDIUMS 





Quenching medium ing rates: 
At 3 ft 
Still per sec. 
Ree 1.00 1.01 
Brine: 
5 per cent sodium 
BEGGS. «ss « 1.12 1.14 
10 per cent sodium 
pene 1.20 1.28 
24 per cent sodium 
hydroxide. .... 1.19 
5 per cent sodium 
hydroxide. .... 1.17 1.20 
5 per cent calcium 
chloride....... 1.06 
10 per cent calcium 
chloride....... 1.17 ake 
Flash Saybolt 
point, viscosity 
Still F. ati100F. 
Prepared oils 4 0.35- 365- 110 
0.45 375 
Mineral oils 
Transformer... 0.17 311 75 
Machine... .. 0.22 405 250 
Paraffin...... 0.29 327 me 
Vegetable oils: 
ONS 0.15 435 220 
Rapeseed..... 0.22 379 £250 
re 0.29 565 1500 
Cottonseed... 0.36 610 175 
ee ieee 0.37 590 200 
Lard oil........ 0.19 565 180-200 
) | ee 0.31 401 130 
Sperm oil..... 0.33 500 110 
Neatsfoot oil 0.33 500 230-270 
Mixed oils: 
Pale neutraloil 0.26 360 65 
Heavy res- 
duum oil... 0.29 534 1200 
Mixture of both 0.32- ee 
0.42 


@ 4 Mineral oil containing 3.3 per cent fatty acid. 
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Table 9—APPROXIMATE HEATING TIME FOR TEMPERING 
TOOL AND DIE STEELS “ 





Time in minutes per inch of diameter or thickness required 





~~ 


In a hot-air oven, 





to reach furnace temperature ~ 


In a circulating air oven, 








-—— without circulation ~ - or an oil bath 8 
Tempering Cubes or Squaresor Average Cubesor Squaresor Average 
temp., F. spheres cylinders flats spheres cylinders fiats 
250 30 55 80 15 20 30 
300 30 50 75 15 20 30 
350 30 50 70 15 20 30 
400 25 45 65 15 20 30 
500 25 40 60 15 20 30 
600 25 40 55 15 20 30 
700 20 35 50 15 20 30 
800 20 30 45 15 20 30 
900 ¢ 20 30 40 15 20 30 
These values ap toa or scaled surface on the tool. If the tool surface is finish ground or 
otherwise , allow double the stated time in a still hot air oven. No extra allowance need be 
made for t surfaces in a ting oven or in an oil bath. Values based on maintaining constant 
‘peering, ‘ of Steel Company 

2An can be used only at the tem " 

° Tem above 900 F. are visible — watch the color. 

Ni : After the tool reaches the proper tempering temperature, it should be soaked at heat to allow 
internal to take place. or intricate tools should be soaked longer than small and simple 
ones; for the 1 hr. is a nominal soaking time. As a general rule, the drawing teraperature should 
be reduced 20-25 F. every time the ee | time is doubled pn 1 hr. soaking; for example, the tem: 
ee ore © one Se. ces & piece requiring soaking for 1 hr. at 300 F., will be » 
“NOTE:” The data ia this table are given only as « guide in selecting the time to reach tempering 





of the bath within a range of 25 F., 
wherein the quenching rate will vary 
only one to two percent. Where large 
quantities of work must be handled, 
circulate the oil through cooling coils. 
A satisfactory arrangement, which 
serves most tool-hardening rooms is 
shown in one of the drawings. 

In systems where the oil is not cir- 
culated, air is sometimes used for 
agitating — but this is not 
recommended. Air may come in direct 
contact with the steel and cause soft 
spots. It should not be used in animal 
or vegetable oil baths, and is unde- 
sirable where compounded oils are 
used because of rapid oxidation. 

The volume of the quenching me- 
dium to be used depends upon the 
size and the number of pieces to be 
quenched per hour and the method of 
cooling the bath. Where means are 
paves for cooling the bath, good 
practice is to use 15 lbs. of oil for 
each pound of steel quenched per 
hour; a ratio of less than ten to one 
should not be used. For uncooled 
baths, the ratio of oil to steel quenched 
per hour should be higher. 

Quenching in oil tends to minimize 
distortion, but does not prevent it. 
When the degree of distortion pro- 
duced by oil quenching is objection- 
able, recourse is taken to air hardening. 
The cooling rate in air is much lower 
than in oil or water. For still air 
quenching, it is best to suspend a 
tool or place it on a screen so that the 
air can circulate freely past it. Acceler- 
ated air cooling can be induced by fans 
or compressed air; however, in the 
latter case, extreme care should be ex- 


ercised to remove all moisture from 
the compressed air line. 

Relative cooling rates for quench- 
ing media are given in Table 8. 

Unusual conditions often require 
a quenching media, such as a 

ve to ten percent solution of sodium 
hydroxide in water which has a tend- 
ency to overcome some soft parts and 
non-uniformity of hardening in car- 
bon tool steels. A mixture of water 
and glycerine in any proportion will 
produce a rate of cooling intermedi- 
ate between oil and water. For oil- 
hardening steels, the glycerine content 
is comparatively high (60—90 per cent 
glycerine). Mercury can also be used 
to obtain local hardening. 

Tools and dies should not be re- 
moved from the quenching bath until 
they are below 200 F., or to the point 
where water boils on them, neither 
should they be allowed to go cold in 
the quench. A good time to remove 
tools is when the surface is approxi- 
mately 125-150 F. Then, if any mass 
is involved, hold this temperature un- 
til the tool becomes uniform in tem- 
perature throughout. This may be 
accomplished by placing in an oil bath 
for the required length of time. The 
tools are then ready for tempering. 


TEMPERING 


Tools should be tempered immedi- 
ately after quenching and before they 
become cold, even though the temper- 
ing temperature is low. Recommended 
tempering temperatures for tool steels 
are given in Tables 6 and 9. 

For temperatures between room and 
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600 F., a heavy high-flash oil can be 
used, data for which are given in 
Table 8. For temperatures between 
450 and 1,050 F., molten salt can be 
used; typical mixtures and bath tem- 
= are given in Table 5. For 
igher ranges, molten lead can be 
used, 

Time is as important a factor as 
temperature in drawing. An extra 
hour or so in the drawing bath may 
be all that is necessary to save a tool 
from breaking. Never economize on 
time at this stage of the work. If suff- 
cient drawing equipment is not avail- 
able to give each tool as much time as 
it should receive, more equipment 
should be provided. 

Color drawing is no longer advo- 
cated, except in rare instances for 
carbon steels when treated by experi- 
ence toolmakers. However, with the 
modern equipment available today for 
treating all types of tool steels, there 
is no excuse for not controlling tem- 
pering temperatures for carbon steels 
as well as alloy steels. Colors appear 
at different tempering temperatures in 
alloy steels, when compared to carbon 
steels; therefore they should not be 
used for the former. Also, there is no 
opportunity in color drawing to soak 
the steel at the drawing heat, which 
is sO important on expensive tools. 
Exceptions might be tools hardened by 
a blacksmith or tools where local 
softening is desired. 


The more common defects appear- 
ing during heat-treatment of tool 
steels are: (1) cracking, (2) warp- 
ing, (3) soft spots, (4) size change, 
and (5) spalling. Data on preventing 
these are given in Table 10. 


DISTORTION 


When minimum distortion is re- 
quired in a tool or die, select an oil- or 
air-hardening steel. 

The faster the heat is removed dur- 
ing quenching, the greater is the 
inequality in cooling and the develop- 
ment of mass strains; this produces 
warpage and size change. Also, fast 
quenching is a contributing factor 
toward breakage when the pieces are 
straightened. Therefore, slow down 
the quenching speed so that sufficient 
hardness is maintained. This may be 
done by lowering the hardening tem- 
perature, reducing the amount of agi- 
tation in quenching, and by changing 
the types or viscosity of the fluid. 

Distortion is often caused by gas 
liberated from the quench adhering to 
portions of the parts. This can be 
minimized by correctly agitating the 
sample or by flush quenching the part. 
Parts with sharp recesses Should be 
quenched so that the gas is not trapped 
next to the part. If necessary, holes 
can be drilled to allow the escape of 
any trapped gas. 

Long squares, cylinders, and flats 





should be entered end first. If entered 
on the long side, turbulence is set up 
causing the quenching medium to flow 
around the sides of the piece, and dis- 
tortion will certainly occur. Flat round 
pieces should be entered at the pe- 
riphery, rather than on the flat face, for 
the same reason. 

Cylindrical pieces should be given 
a whirling motion. A simple way of 
doing this is to roll the cylindrical 
part down an incline pitched at 40 to 
50 deg. Another method is to use a 
hardening cage provided with a small 
motor and a rotating mechanism; the 
cage should be rotating when im- 
mersed in the quenching medium. 

Distortion of large pieces with thick 
and thin sections may be minimized 
by drilling extra holes in the thick 
sections. If there are holes in the thin 
sections, plug them with fire clay or 
asbestos whenever possible. Cover the 
thin sections with asbestos or paste. 
These are done to insure uniform 
quenching. 

Thin parts may be die quenched to 
prevent distortion. The parts are held 
during the quench in rigid dies, and 
streams of quenching oil are forced 
by pressure into the dies. 

Incorrect forging practice, such as 
the production of the wrong direction 
of grain flow, is often a cause of ex- 
cessive distortion. Forgings with 
equi-axial fiber produce the best con- 
dition for minimizing movement 


Tabie 10—PRECAUTIONS THAT PREVENT HEAT-TREATING TROUBLES 





TO PREVENT CRACKING 
1. Use care when placing cold steel in a high-heat furnace, 
2. Bring the steel uniformly to temperature. 
3. Avoid localized heating from direct impingement of the 


flame on the piece. 


19. Agitate or flush the piece during quenching to prevent 
formation of gas pockets and soft spots which contribute to 
warpage during tempering. f 

20. When quenching long, fiat and cylindrical pieces, immerse 


them end first into the medium, or rotate them; see Item 14. 


4. If overheated, cool in air to room temperature and pro- 





ceed with the correct hardening treatment. 
5. Preheats are frequently used with steels containing tung- 
sten, chromium, vanadium and molybdenum. 
6. Double preheats of 600 and 1200 F. are frequently used 
when hardening high-carbon high-chrome and hot-work steels. 
7. Triple preheats of 600, 1200 and 1500-1600 F. are fre- 
quently used when hardening high-speed steels. 
8. Temper immediately after hardening while the piece is 
still warm. 
9. Don’t rush temper drawing time — it promotes cracks, 
especially during grinding. 
10. Prevent scale and gas pockets on the steel’s surface. 


TO PREVENT WARPAGE (SHAPE CHANGE) 


11. Remove mill scale from all surfaces of the piece. 

12. Heat slowly and uniformly; avoid localized heating; use 
preheats are noted in items 5, 6 and 7. 

13. Sub-anneal after severe machining of annealed steels. 

14. Rotate long, flat and cylindrical pieces during heating 
and quenching. 

15. Use low temperatures for intricately shaped pieces. 

16. Finish all surfaces alike before heating. 

17. If warpage is great due to overheating, cool in air to 
room temperature and reheat properly. 

18. Place properly in the furnace; heavy parts sag if not 
er supported. Don’t stack pieces on top of each 
other. 


TO PREVENT SOFT SPOTS 


21. Never use tap water, except for flush quenching. 

22. Don’t let the quenching bath get too hot. 

23. Agitate the quenching bath, use flush quenching, or 
move the piece in the bath by rotating or moving up and 
down. 

24. Use grasping tongs of small area; provide proper tongs 
for various classes of work. 

25. Never allow parts to be in contact with adjacent parts, 
and walls of hearing pots, furnaces and quenching baths. 


TO PREVENT SIZE CHANGE 
(GROWTH OR'SHRINKAGE) 


26. Be sure pyrometers record correct steel temperature. 

27. Avoid overheating and under-heating. Use sample pieces 
to determine si characteristics of the steel. 

28. Avoid excessive cooling rates on inner and outer surfaces, 
especially on intricate shapes. 

29. Preheat and high heat carefully; observe items 2, 5, 6 


and 7. 

30. Before rehardening, give the piece a stress-relieving 
anneal. 

31. Determine the right atmosphere for the job when using 
atmosphere-controlled furnaces; otherwise, excessive scale will 
form and cause size change. 
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caused by severe quenching strains. 

A stress anneal after the rough ma- 
chining operation on dies is beneficial 
in reducing warpage. 

It is advisable to have all surfaces 
of the part finished alike. Parts rough 
machined on one side and ground on 
another produce an unbalanced con- 
dition in heating and subsequent cool- 
ing, and causes distortion. 

Support pieces in the hardening 
furnace so that they don’t sag under 
their own weight when hot. Objects 
of rigid design may not sag in this 
fashion, but may still be deformed if 
they are loaded in a furnace in such 
a way that they must support other 
materials. Distortion also may result 
from improper handling of the hot 
steel in removing it from the. furnace 
or in quenching. 


BREAKAGE 


Parts requiring straightening should 
have generous fillets. Where a corner 
exists, there is always a concentration 
of stresses at this area when a deflect- 
ing load is applied to straighten the 


piece. This is or true when a 
small diameter adjoins a large diame- 
ter. Frequently, the larger diameter 
with the softer center area will with- 
stand the straightening load, whereas 
the smaller diameter which quenches 
harder and deflects more readily will 
not do so. 

Inherently, coarse-grain steels are 
usually difficult to straighten, even 
when the carbon is low. This is not 
caused entirely by grain size, but the 
coarse-grained types are deeper hard- 
ening; therefore they are more brittle. 
As a general rule, the finer the grain 
size the less danger of breakage in 
straightening. 

Oxidized or decarburized surfaces 
have a tendency to promote breakage, 
which is more pronounced in the 
higher carbon steels than the lower. 

Sufficient time should be allowed at 
the hardening temperature to avoid 
— the steel before it is heated 
throughout. Parts so quenched will 
break under a slight straightening 
load. 

When it is necessary to straighten 
tool steel, it is best performed on the 


descending heat. Straightening is 
done by heating, or bending in a vise 
or a suitable press with an adjustable 
control and knife-edge rest, so that 
if one load does not satisfactorily 
straighten the tool another load can 
be applied immediately. For straight- 
ening on the descending heat, the tool 
should be withdrawn from the bath 
at a temperature of from 500-600 F., 
which is just below the point where 
the oil seems to flash, or in the case 
of water-quenched tools, just where 
the water steams or dries off of the 
tools immediately. 

Some steels are almost impossible 
to straighten after hardening; among 
these are the high-manganese oil- 
hardening types. These steels have 
deep hardening characteristics, be- 
come brittle and do not lose their brit- 
tle ——o even whien heated up to 
1,000 F. Thus, they cannot safely be 
straightened. Fortunately, they quench 
out with well-balanced stresses and 
seldom distort from an oil quench. 
Steels of this type should be annealed, 
restraightened and rehardened if dis- 
tortion occurs. 


MACHINING TOOL AND DIE STEELS 


Tool and die steels should be ma- 
chined in the annealed condition, al- 
though medium hardened steel may be 
finished with cemented-carbide cutting 
tools. In the annealed state, all of 
these steels rarely exceed a hardness 
of 250 Brinell. Difficulties arise in 
machining these steels because the 
high carbon or alloy content makes 
them abrasive to the cutting tools. In 


the annealed state, they can be ma- 
chined readily. However, at extreme 
hardnesses high-speed steel tools are 
not usually recommended. The ma- 
chining of high-speed steels was dis- 
cussed in a previous article (AM— 
Vol. 84, pp. 93-100). 

Recommended speeds and feeds for 
other tool and die steels are given in 
Table II below. Cutting angles used 


on high-speed and cemented-carbide 
single-point tools are shown in the 
drawings. Surface finish on some 
heat-treated steels, machined with 
cemented-carbide or non-ferrous tools 
at high-speeds, is in some cases turned 
with sufficient precision that subse- 
quent grinding is not neecssary. 

Too low a hardness of these steels 
in the annealed state causes the ma- 


Table 11—RECOMMENDED CUTTING SPEEDS AND FEEDS FOR ANNEALED TOOL STEELS* 

















, Depth High-speed steel. ————- Stellite J-metal 4 ————. —Cemented carbides— 
Steels of cut, Feeds, in. per revolution 
in. 1/64 1/32 1/16 3/32 1/64 1/32 1/16 3/32 1/64 1/32 
Cutting speeds, surface ft. per min. 
1/32 66-73 5466 40-45 37-41 112-122 93-102 78-86 66-73 287-314 257-282 
Carben and low-alloy 1/16 59-65 49-54 3842 33-37 100-110 85-93 71-78 60-66 269-295 233-256 
water- or 1/8 50-56 41-46 33-37 29-33 88-97 75-82 61-68 52-58 245-269 208-229 
oil hardening steels 1/4 38-42 32-36 24-28 22-25 71-78 60-66 48-53 39-44 220-242 178-198 
1/2 27-29 22-25 19-21 12-14 51-57 44-49 35-39 28-31 164-180 155-170 
1/32 58-62 48-55 36-42 29-34 97-108 81-90 69-76 58-66 238-270 212-242 
Oil hardening, 1/16 52-60 44-50 34-39 27-32 88-100 74-85 63-72 53-61 223-254 191-219 
tough or hot-work 1/8 45-52 37-43 30-35 23-27 77- 88 66-75 54-62 47-54 202-231 170-196 
steels 1/4 34-39 29-34 23-27 18-21 63- 71 53-61 43-49 35-41 181-207 145-167 
1/2 25-29 21-25 18-22 13-16 47-53 40-46 33-38 27-31 126-145 117-135 
1/32 5460 45-50 35-39 28-32 87-97 74-82 63-70 54-60 208-234 198-210 
Air- 1/16 48-54 41-46 33-37 26-30 79-88 67-75 57-64 49-55 196-220 170-190 
and high-carbon 1/8 42-47 35-40 29-33 23-26 70- 64 60-67 50-56 44-49 178-200 151-170 
high-chrome steels 1/4 33-37 28-32 23-26 17-20 57-64 49-55 40-50 34-38 160-180 129-146 
1/2 20-23 17-20 15-17 10-12 39-44 34-38 27-31 22-25 104-118 100-110 
4 With Stellite “ 2400” these speeds can be increased 25-30 per cent. 
* Data are for continuous cutting with lubricant. 
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terial to become gummy and tear, and 
tools to dig in and break. Table 6 
gives recommended hardnesses for the 
various types of steel, which hard- 
nesses should produce satisfactory 
machining characteristics. 


DRILLING 


For hardnesses up to 350 Brinell, 
high-speed drills are satisfactory. Up 


to 200 Brinell, drills with point angles 
of 118 deg., and lip clearance angles 
of about 10 deg., operating at 60-110 
ft. per min., are recommended. For 
Brinell hardnesses around 250, better 
results are obtained with drills having 
point angles of 130-140 deg. and lip 
clearance angles as low as 5 deg. 
Around 300 Brinell, use a point 
angle of 130 deg., and operate the 
drills at 40 ft. per min. Drills with 


























Side cutting-edge angle 


“----Nose-rad.*10% of cut depth 
Example: 3 "cut = 0.050 radius 


«.---End cutting-edge angle 





~Back rake angle if Side rake angle 
A- 
77 
E lief | ; 
pace -Side relief angle 














High-speed single-point tools for machining tool steels 


Steel 


Carbon and low-alloy............... 
Tough allow and hot-work.......... 


Angles, deg. 


S Bea 2 E F 
ovseees 20 5 6 $3 i 10 


18 5 6 3 10 10 


Air-hardening and high-carbon high chrome. 16 3 6 + ee Be 


NOTE: Use flood of coolant. 


Tools made from 184-1 high-speed steel. 





t 


_niotde rake angle 6 deg. 
End cutting-edge angle 8-12 deg. 




















— 

{ Sa ] 

“Side relief Fn. ele cathtines ; 

angle 6 deg. — Side cutting-edge angle 8-/2 deg 
End relief angle 6 to ~-Back rake angle -2 deg. 








Carbide-tipped tools can be used for turning annealed and hardened tool 
and die steels. Typical tool angles are shown 





End cutting-ed 
angle 6 Yeg. 


wore, 


Side relief 
angle 4 
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LO. 





_ “Side rake angle 5 deg. 
=. “Wose radius 3 to jb in. 








Side cutting-edge angle 8deg-%— 





‘Back rake angle-10 deg. 








-l. 


*---End relief angle 4 deg. 








Recommended angles are for carbide-tipped planing and shaping tools when 
machining annealed and hardened tool steels 
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Table 12—DRILL ANGLES, 
SPEEDS AND FEEDS 


DRILL ANGLES AND SPEEDS 














Point Drill speed, 

Steel hardness, angle, peripheral ft. 
Brinell A, deg. per min. 
160-200 118 90-110 4 
160-200 118 65- 75% 
160-200 118 60—- 70° 
220-250 130-140 50? 
300 130-140 40? 
350 130-150 20 P 

400 150 is2 & 


DRILL FEEDS 





Drill Feeds, in. per revolution in 
size, steels of Brinell 

in. 160-200 220-300 350-400 

\w 0.0040 0.0025 0.0015 

yy 0.0070 0.0050 0.0025 

\% 0.0100 0.0075 0.0040 

% 0.0130 0.0100 0.0060 
1 0.0166 0.0120 0.0075 
4 For carbon and low-alloy steels. 

8 For to and hot-work steels. 

¢ ~~ ~ ening and high-carbon high-chrome 
D For alli the steels. 


# Cobalt high-speed drills are recommended. 





point angles of 130-150 deg. and 
operating at 20 ft. per min. are suitable 
for Brinell hardnesses of 350. When 
the Brinell hardness runs 400 and 
higher, the drills should be ground 
with a point angle of 150 deg., and 
run at a peripheral speed of 15 ft. 
per min.; they should have a heavy 
web structure, thin at the _ and 
designed with a slower helix angle. 
For steels of 350-400 Brinell, cobal 
high-speed or similar drills are pre- 
ferred to high-speed drills. 


BROACHING 


When internal broaching of spline 
holes, a cut per tooth of 0.004 to 0.005 
in. is recommended, using broaches 
with shear-cut teeth set at 5 to 10-deg. 
shear angle. The former is used for 
high-carbon high-chrome steels, while 
the latter for carbon and low alloy 
steels. Also, use shear-cut teeth for 
surface broaching these steels; the cuts 
will vary from 0.0025 to 0.0035 in. 
per tooth, depending on the length, 
ry and size of the part. 

coolant is preferred to a lubricant 
when broaching. The latter have a 
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tendency to hold heat, and the broaches 
become overheated, causing expansion 
and increased sizes. This condition 
can be minimized by using a large 
volume of soluble oil 


MILLING 


For the carbon and low-alloy steels, 
in the annealed state, cutting speeds 
of 60-70 surface ft. per min., and 
feeds of 0.007-0.010 in. per tooth, 
are commonly used. Finishing cuts 
can be made at 90-115 surface ft. per 
min. Recommended teeth angles are: 
end relief angle, 3-5 deg.; clearance 
angle, 10-15 deg.; rake angle, 10-15 
deg. Milling cutters for these steels 
can have a land, usually », in. wide. 
Sufficient ciearance should be allowed 
behind the cutting edge to prevent 
rubbing, but should not be too great, 
otherwise the cutter will “hog in.” 

For milling the tough-alloy and 
high-carbon high-chrome steels, climb 
milling is generally preferred. Cutters 
have 8 to 10 deg. rake angle, 7 to 8 
deg. clearance angle, 3 to 5 deg. and 
relief angle, and no land. 


TAPPING AND THREADING 


Only high-speed or better grade 
taps are recommended for tapping 


tool and die — arma 

ripheral s or high-s ta 
™ e cer and nea cn 
steels are 30-35 ft. per min., while 
for the tougher alloys and high-carbon 
high-chrome steels the should 
be reduced to 20-25 ft. per min. In 
hardened steels, these speeds should 
be reduced 25-50 per cent, and copi- 
ous amounts of cutting oil used. When 
taps of tougher materials than high- 
speed steel are used, the foregoing 
speeds can be increased at least 5 ft. 
per min. 

For threading, milled-type chases 
usually require a 10-deg. angle hook 
for straight threads, and a 7-deg. angle 
hook for taper threads. Tapped form 
chases usually have a 15-deg. angle 
hook for straight threads, and a 10- 
deg. angle hook for tapered threads. 
Chasers for taps are ground with a 
20-deg. lip hook for straight threads, 
and a 15-deg. radial hook for tapered 
threads. 

It is imperative in threading these 
steels that the die head be given a 
proper and sufficient start in order to 
prevent cramping, tearing and taper 
threads. The chasers must be rela- 
tively hard, and it is preferable to 
order them to specifications that give 
the hardness of the steel to be 
threaded. 


Table 13—-CUTTING OILS FOR TOOL AND DIE STEELS 





Carbon and low- Tough-alloy and High-carbon high- 
alloy steels hot-work steels chrome steels 
mdi... 2-2. eee ececeees 50W+1SO(F) 50W+1S0(F) 50-75W+1S0(F) 
Cold sawing, high speed 4.... 30W-+1 SO 20W +1 SO 15-20W+1 SO 
Cold sawing, slow speed 4.... SM(3) SM(3) SM(2-3) 
LM LM LM 
ML(2) ML(2-3) ML(3) 
Drilling, hobbing, milling.... 15W-+1SO 10W+1S0O_.......... 
SM(2-3) SM(2-3) SM(2-3) 
LM LM LM 
, ML(2) ML(2-3) ML(3) 
Turning, boring, planing and 
kad «= <elna tbat aes 10-20W+1SO 10-20W+1SO 10-20W+1S0 
SM(1-4) SM(2-4) SM(2-4) 
LM LM LM 
: ML(2-4) ML/(3-4) ML/(3-4) 
Ee ht 10W+1 SO 10W+1 SO 10W+1 SO 
SM(1-3) SM(2-4) SM(3-4) 
LM LM LM 
ML(4) ML/(4) ML(4) 
Broaching,® roughing....... . 15W+1 SO 10W+1 SO 10W+1 SO 
SM(2-3) SM(3-4) SM(2-4) 
LM LM LM 
ML(1-2) ML(1-2) ML(1-2) 
Broaching,” finishing... .... . SM(1-2) SM(1-3) SM(1i-3) 
LM LM LM 
ML(2) ML(2-3) ML(3-4) 
Threading and tapping... ... SM (2-4) SM(2-4) SM(2-4) 





4 For contour sawing, carbon tetrachloride is sometime used, in which case caution should be used 


since it is considered an industrial hazard 


* A coolant rather than a lubricant is preferred for broaching, since excessive heat is generated in this 


operation. 
LEGEND: 
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luble cutting oil. 
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t mineral oil. 
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parte water plus i part soluble cutting oil. 
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Table 14—THREADING SPEEDS 
Surface ft. per min. for: 





Thread Water- and Air-hardening 
diam. oil-hardening, and high-carbon 
in. low- and tough- high chrome 
alloy steels steels 
NC NF NC NF 
\y 20 25 18 20 
&% 18 25 15 20 
i2 18 20 15 18 
5, 15 20 12 15 
% 15 18 12 14 
1 12 15 10 12 
1% 12 15 10 12 
1% 12 15 10 12 
2 10 12 8 10 





NC = National Coarse Threads. 
NF = National Fine Threads. 
NOTE: These speeds are for annealed stock 





GRINDING 


Grinding—The abrasive 
must be sharp and free cutting, the 
grade of hardness in the soft range, 
and the structure open to avoid over- 
heating and cracking the steel. The 
more wear resistant the steel, the 
softer must be the grade of the wheel. 

When surfacing with the periphery 
of straight wheels, the wheel speed 
should in the vicinity of 5,000 
surface ft. per min., the vertical speed 
should be 0.0005—0.0010 in. per pass, 
table speed 20 to 30 ft. per min., and 
cross speed about yy in. per pass. Dry 
grinding is recommended in prefer- 
ence to wet grinding, since it has been 
found that less burning and discolor- 
ation occur than when grinding with 
a coolant. If a coolant is used, the 
supply must be generous and constant 
to prevent localized heating and possi- 
ble checking and cracking. 

In surfacing very hard steels, never 
use a soft wheel and run it excessively 
fast with a light in-feed in the hope 
of gaining fast stock removal without 
burning. This often results either in 
burnishing the surface or in excessive 
wheel wear without giving the desired 
stock removal. Experiment with mod- 
erate wheel speeds in such cases. 
Wheels above 12-in. in diameter usu- 
ally take slightly coarser grits than 
7x4x}-in. and the 10-in. sizes. 

Cylindrical Grinding—Cylindrical 
grinding of dies is confined almost 
entirely 8 -pouy. both straight and 
tapered. The operation may be done 
wet or dry, on either a universal tool 
and cutter grinder or any small cylin- 
drical machine. If wet grinding is 
employed, a copious supply of coolant 
must be used to avoid cracking and 
checking. 

Internal Grinding—Internal grind- 
ing is employed on blanking and 
forming dies where accurate internal 
surfaces are required. Tool post grind- 


Surface 
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Table 15—WHEELS, DISKS AND POINTS FOR GRINDING 





TOOL STEELS 
Wheel speed, 
Hardened steel: Abrasive Abrasive surface ft. 
Surface grinding: type grit size Grade Bond per min. 
Straight wheels: 
To 12 in. (dry)... Alum. ox. 46-60 Very soft Vitrified 4500-6000 
Over 12 in. (dry).. Alum. ox. 36-50 Very soft Vitrified 4500-6000 


To 12 in. (wet)... Alum.ox. 46-60 Soft 
Over 12 in. (wet). Alum. ox. 35-50 Soft 


Vitrified 4500-6000 
Vitrified 4500-6000 


Cup wheels......... Alum. ox. 30-36 Very soft Vitrified 4500-5000 
Alum. ox. 30-46 Soft Vitrified 4500-5000 
| Ee ee Alum. ox. 30-50 Soft Vitrified 4500-6000 
Alum. ox. 30-50 Soft Resinoid 6000-7500 
Annealed steel: 
Surface grinding: 
Straight wheels: 
To 12 in. diam.... Alum. ox. 36-60 Soft Vitrified 4500-6000 
Over 12in. diam.. Alum. ox. 36-50 Softormed. Vitrified 4500-6000 
Cup wheels......... Alum. ox. 24-46 Soft Vitrified 4500-5000 
Briss ceo bees Alum. ox. 24-46 Soft Vitrified 4500-6000 
Alum. ox. 2446 Soft Resinoid 4500-6000 
Hardened and annealed 
steel: 
Cylindrical (dry)...... Alum. ox. 46-80 Soft Vitrified 5000-6000 
Cylindrical (wet)...... Alum. ox. 36-60 Soft Vitrified 5000-6000 
PEN Sins coed owe Alum. ox. 46-60 Soft Vitrified 5000-6000 


Portable tools: 4 
Mounted wheels and 
points: 


Oe ap Alum. ox. 60 Med.orhard Vitrified To 25,000 
PD a oceue esos Alum. ox. 90 Med.orhard Vitrified To 25,000 
NE ae ea tas Alum. ox. 120 Med.orhard Vitrified To 25,000 

Straight wheels....... Alum. ox. 36-70 Hard Vitrified 5000-6000 


Alum. ox. 36-70 Hard 





Resinoid 7500-9500 


4 Internal Lope ye I usually requires wheels of fine-grit, hard abrasive, vitrified bonded, so as not to 


affect the shape of the part being ground. 





Table 146—RECOMMENDED BAND-SAW SPEEDS 








kerf. Some caution must be used with 
carbon tetrachloride as it sometimes is 
considered an industrial hazard. An- 
other good coolant is soluble oil 
mixed with water. 

A raker tooth saw (one tooth to the 
left, one tooth to the right, one 
straight tooth) should be used on tool 
and die steels. All steels should be 
in annealed condition. The cutting 
time and saw life will vary with the 

of steel. As an average, it may be 
said that 1 in. thick oil-hardening 
steel can be sawed at a rate of 1 in. 
per min. with a saw life of approxi- 
mately 50 ft. Air hardening and 
high-carbon high-chrome steels saw 
slower, and the saw life is less. 

Table 16 gives data on contour saw- 
ing of these steels. 


ENGRAVING 


Free duplicating and engraving on 
and into tool and die steels is not al- 
ways as simple as straight milling. The 
hardness of the steel is the first factor 
to consider in engraving these steels, 
and toughness the second. 

In free duplicating, after the rough- 
ing operation has been completed, the 
work is usually forced into the cutter 
by means of levers, instead of screws, 
manipulating the table. This is espe- 
cially true when the hardness is so 


Type of steel ya set itch yr thea gos high that it is impossible to proceed 
esi: ‘tebe 3-4 125-100 30-40 regardless of the size or shape of the 
Water- or oil-hardening lto2 Raker 14-10 100- 80 40-50 cutter. This of course can be over- 
low- and tough-alloys 2to3 Raker 10-8 80- 60 40-50 come by annealing. 
; 3 to 4 Raker 8- 6 60— 50 40-50 
| Y%tol Raker 18-14 100- 75 30 MACHINE FILING 
; Air-hardening and high- 1 to 2 Raker 14-10 75- 60 30-40 : F 
ri carbon high-chrome steel 2to3 Raker 10-8 60- 50 30-40 Speeds for machine filing usually 
3 to4 Raker 8- 6 50 40-50 





© a ee 





ee ee 








ers or internal grinding attachments 
mounted on lathes are commonly used 
yr internal work on large and heavy 
ies. 

In internal grinding, the proper 
outline of the die must be maintained, 
which means that the grinding wheel 
must be hard enough to retain its 


er 
ffhand Grinding—Mounted wheels 
and points in a great variety of sizes 
and shapes are used for miscellaneous 
offhand grinding on all kinds of 
blanking and drop forging dies. These 
are driven by light flexible shafts or 
motor-driven portable grinders. Choice 
of wheel specification depends largely 
upon the size and shape of the 
mounted wheel or point and the fin- 
ish desired. The grinding wheel must 
be sufficiently hard to retain its sha 
and not affect the outline of the die. 
Grinding wheel specifications are 
given in Table 15. 
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Die Sharpening—Sharp, clean 
stampings can be produced only with 
sharp dies and punches. If the punch 
and die are sharpened at the first signs 
of dullness, from 0.002 to 0.003 in. 
stock removal generally is sufficient to 
restore the sharp cutting edges. If the 
tools are used for a long time after 
they commence to dull, it may be 
necessary to remove as much as 0.015 
in. or more from both the punch and 
die; therefore, it is economical prac- 
tice to sharpen these tools at frequent 
intervals. 


SAWING 


A coolant is sometimes used when 
contour sawing tool and die steels to 
— a higher saw velocity and 

aster cutting rate. Also, longer saw 
life is usually attained. Carbon tetra- 
chloride is an excellent coolant when 
applied on the teeth as they enter the 


run from 100 to 150 ft. per min., the 
higher speeds being used for annealed 
carbon and low alloy steels, while the 
lower s are used for the tough- 
alloy and high-carbon high-chrome 
steels. An average pressure of 20 to 
40 Ib. is Pritery ol satisfactory. A 
bastard-cut file should be used for all 
except finish filing, which requires a 
mill-cut type. 


Conventional ion reamers 
can be used in reaming straight holes 
on the high-carbon and tough-ailoy 
steels, and permit ease of set-up on 
machine ts. Standard spiral or 
—_ flute reamers can be used on 
the low-carbon low-alloy steels. 

For taper holes, roughing reamers 
have a 15-deg. right-hand spiral, 
while for finishing a 28-deg. left- 
hand spiral with a very small land can 
be used. For machine reaming, gener- 
ous supply of coolant must be used to 
produce a good finish. 
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Machining Zinc-Alloy Die Castings 


Courtesy of The New Jersey Zine Company 


ZINC ALLOYS for die castings are com- 
paratively soft (Brinell hardness from 
57 to 113), and are free machining. 
High speeds and light cuts yield best 
results. Castings are produced very 
close to finished size, and the amount 
of metal which must be removed is 
generally small. 

High-speed steels, Stellite and ce- 
mented-carbide tools can all be used. 
The latter two are recommended for 
long runs and where a high degree of 
accuracy and finish are required. 

Most machining is done dry, but for 
particular work and most deep drilling 
and tapping a lubricant is recom- 
ee 5 Use half-and-half mixtures 
of lard oil and kerosene, or machine 
oil and kerosene; kerosene; light neu- 
tral oil; mixture of turpentine and 
kerosene for tough jobs; a mixture of 
one part soluble oil and ten parts of 
water for high-speed drilling and tap- 
ping. Never use soap, wax or tallow, 
except for drilling and tapping after 
parts are polished or plated, in which 
case oil will spoil the finish. 


Drilling 
Type of Drill—Use carbon steels for 


shallow holes and high-speed drills for 
deep holes. All drills for this work 


should have large flutes and thin webs ; 
if thick-webbed drills are used, they 
should be thinned near the point. 
Some plants use two-fluted drills up to 
1 in. diameter, three-fluted drills in 
3 to % in. sizes, and four-fluted drills 
for all work above 3 in. 

Drill Angles—A 118-deg. point an- 
gle is recommended for general work. 
Increase it to 136 deg. for deep drill- 
ing to prevent run-out, especially on 
porous castings. A 90-deg. point angle 
will minimize burring when the drill 
breaks through thin sections; a narrow 
flat ground on the chisel edge will 
counteract the tendency of sharp- 
pointed drills to grab. 

Speeds and Feeds—Use high speeds 
and low feeds; 200-300 and 100-150 
surface ft. per min. for high-speed 
and carbon steel drills, respectively. 


Tapping 

Types—Pointed helical taps with 5 
to 6 threads lead are recommended for 
through holes not more than two di- 
ameters deep. Use square-end straight- 
fluted taps with 14 to 24 threads lead 
for blind holes. Plenty of chip clear- 
ance is desirable; two-fluted taps for 
holes up to 3 in. diameter and three- 
fluted ones for other sizes. 





iy, 


hey ip relief angle 
| {2° min. . 
(20° for high-speed 






> 


90° for thin sections / 
136° for deep drilling 





Grind flat on 
chisel edge to 
eliminate grab 
when drilling 
thin sections 









e to 35°... 
Ve y 


118° for average drilling ~~... wi 








Drills for zinc-alloy die castings usually have a 118 deg. point angle and at 


least a 12 deg. lip relief angle; these can be modified as shown. 


A narrow 


flat face ground along the chisel edge gives zero rake and prevents the drill 
from pulling into the work 
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Self-tapping screws in small sizes are 
feasible with zinc alloy and may elimi- 
nate tapping operations. 

For 1 in. and larger holes, adjust- 
able or collapsible taps can be used 
when other types tear the threads as 
they are backed out of the hole. 

Design—Use rake angles of 12 to 
15 deg. and a hooked cutting face. 
Radial thread relief is recommended on 
large taps to reduce friction, prevent 
galling, and eliminate sticking when 
backing out of the hole. Radial thread 
relief can be effected on small taps 
by grinding off the back corner at the 
heel. Steep right-hand helical flutes 
sometimes prove of value, since they 
tend to carry chips out of the hole. 


Threading 


Types of Dies—Use button or acorn 
dies in small sizes, but on large sizes 
the chaser types are recommended. 
Straight milled chasers are most gen- 
erally employed. 

Design—Chasers may be of either 
the radial or tangent type. With radial 
chasers, use a 10 deg. radial hook for 
straight threads and 7 deg. hook for 
tapered threads. With tangent-type 
chasers, the cutting edge must be on 
or very near the center line of the part 
to avoid rapid wearing of the chasers 
just behind the cutting edge. A 5 deg. 
rake angle is recommended. For round 
dies, use a rake angle of 15 to 20 deg. 
with a narrow cutting section and ec- 
centric or radial relief. Self-opening 
or solid adjustable dies are recom- 
mended for large threads. 

Speeds—For radial chasers use 50, 
100 and 200 surface ft. per min. for 
34-73, 8-11 and 12-32 threads per 
inch, respectively. For other threading, 
speeds 15 to 10 percent slower than 
tapping speeds are recommended. 

For very small threads, speed-nuts 
of spring steel which cut their own 
threads can be used to eliminate thread- 
ing the castings. 


Reaming 


Type of Reamer—Use straight six- 
or eight-fluted reamers, except for holes 
with keyways where helical-fluted 
reamers must be used. For deep holes, 
both right-hand reamers and left-hand 
helical types cutting right-hand give 
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Machining Zinc-Alloy Die Castings 


good results. Rose reamers are not 
recommended. Stepped reamers can be 
used on co-axially stepped holes. For 
large holes, inserted-blade reamers are 
preferred ; the blades can be shaped to 
ree a facing operation at the 

ottom of the hole, as well as size the 
hole itself. 

Design—The reamers should have 
deep flutes, which should be polished 
to avoid loading. The faces of the 
flutes are usually made radial (zero 
rake), but a 10-deg. clearance angle 
back of the land is recommended. The 
land should be not more than 0.015 in. 
wide, but this is often reduced to 0.007 
or 0.005 in. to obtain freer cutting. 

If 4, in. or more metal is to be 
removed, it is sometimes recommended 
that the reamer be ground with a 
stepped portion at the end, about 0.005 
in. smaller than the body of the reamer. 
The bevel at the end of the reamer 
flutes should be 45 deg. In grinding 
the lead bevel, a 10-deg. clearance 
angle is advocated. 


Turning 


High-speed steel, Stellite and ce- 
mented carbides are used almost ex- 
clusively for turning zinc-alloy die 
castings. Recommended cutting tool 
angles are given in the table. Gener- 
ally, the tool is set horizontally or 
slightly below the center line of the 
work. Frequently, however, the cut- 
ting tool is set about } in. above the 
center of the piece and tilted down- 
ward at 15 deg. 


Milling and Spot-Facing 
Special cutters with coarse teeth are 
best, but stock cutters can be used if 
sufficient relief is used, usually about 
10 deg. Use rake angles of 10-15 deg. 


on all cutters. Staggered-tooth cutters 
are recommended for deep slots; a 
similar effect can be obtained with 
non-staggered types by nicking or 
chamfering the corners of alternate 
teeth. 

In spot-facing bosses, a tool with an 
odd-number of teeth (usually seven), 
zero rake and 12 deg. clearance be- 
hind the cutting edge is recommended. 
For large work, inserted blade cutters 
are used; these are frequently ce- 
mented-carbide inserts. In removing 
heavy flash, the cutting face of the 
tool is often turned 15 to 20 deg. to 
the work. 


Broaching and Shaving 


Any standard broaching machine can 
be used for finishing die castings, but 
punch presses and other machines are 
often adapted to the job. Usually, the 
castings have but 0.004 to 0.006 in. 
of metal left for removal. Holes can 
be broached to extremely exact sizes, 
and if burnishing lands follow the cut- 
ting lands, the surface of the parts can 
be burnished to a high finish. 

Shaving dies commonly have straight 
lands about } in. wide to permit 
grinding the face without changing 
the size, but are relieved below 
this point. 

Sawing 

Sawing is sometime performed in 
removing sprues or gates, but is an 
infrequent operation on the casting 
itself. Band, circular or jig saws are 
employed. Use saws with 7 to 10 
teeth per inch; on thin sections the 
number can be increased. The speed 
of circular or band saws should be 
2,000-3,000 ft. per min. Jig-saw 
speeds are 250-300 strokes per min. 


RECOMMENDED CUTTING TOOL ANGLES 





Angle 


Back rake..... Te oo ee 
Side rake...... Sr cise, a a ee alain 
End relief....... ve te 
ECE) ae a. aE ee 
End cutting edge ai 
Side cutting edge......... 


* Side cutting edge angle not important, 


Carbon or high- 


speed steel and Cemented-carbide 


Stellite tools 
0-20 deg. 5-10 deg. 
10-20 deg. 5-15 deg. 
8-20 deg. 6— 8 deg. 
4 deg. min. 4- 8 deg. 
8-15 deg. 5-10 deg. 
10-20 deg. 10-20 deg.* 


and can be as much as 45 deg. 
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Grinding and Polishing 


Fins and excess surface metal on 
zinc-alloy castings can be removed by 
grinding. Surfaces can be smoothed 
by polishing preparatory to plating. 
Most grinding is done dry or with a 
waxed wheel, but for precision grind- 
ing a liquid lubricant may be used. 
For rough grinding, No. 60 grit res- 
inoid-bonded wheels without perfora- 
tions and lubricated by application of 
wax to the wheels are recommended. 
For a smoother finish, No. 100 grit 
resinoid-bonded wheels are the types 
most frequently advocated. 

Disks loaded with Nos. 60, 100, 
120, 150 and 180 grits are used for 
finished flat surfaces or edges of die 
casting. When finer grits are used, a 
preliminary and coarser grinding oper- 
ation on the casting is often required 
when much metal is to be removed. 
Felt or canvas wheels with the abra- 
sive glued to the periphery are used for 
polishing large, complex and irregular- 
shaped castings preliminary to plating. 
No. 180 aluminous abrasive is glued 
to the wheels for coarse grinding and 
No. 240 abrasive for finishing. Sur- 
face speeds recommended are 5,000- 
6,000 ft. per min. 


Other Operations 


Swaging—Swaging improves tensile 
strength of the part, up to a reduction 
in area of 40 percent. It should be 
done cold, but not below 70 F. 

Riveting—Rivets are generally cast 
integral with one part of two mating 
die castings, and are readily headed 
over; however, riveting should not be 
done at temperatures below 70 F. 

Punching—When punching holes in 
thin sections, the castings must be sup- 
ported by the lower die. When punch- 
ing fins from cored holes, the hole 
itself may be used as the lower die; 
punch toward the large end of the 
hole. 

Bending and Forming—Bending 
and forming projecting parts of zinc- 
alloy die castings, which cannot be 
conveniently cast to desired shape, can 
be bent or formed after casting. Mild 
heating may help to render the metal 
more ductile, but is seldom required. 
Do not bend or form these castings 
below 70 F. 
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GAGING BUSINESS 


Metal-working industry is in favorable position to expand pro- 
duction to offer aid to Britain. Some 30,000 companies have 
prime contracts for defense production; 70,000 have subcontracts 


Since the worst of the tooling-up job 
for defense will be over within the next 
sixty to ninety days the metal-working 
industry is in a favorable position to ex- 
pand production with reasonable speed 
to offer greater aid to Britain. At pres- 
ent some 30,000 companies have prime 
contracts for defense production and 
70,000 firms possess subcontracts. A sub- 
stantial percentage of these 100,000 com- 
panies are in the metal-working field. 


Machine Tools—Machine-tool builders 
expect that a new buying program run- 
ning into several hundred million dol- 
lars will come out of the aid-to-Britain 
plans now being formulated in Wash- 
ington. Such a program will have to be 
superimposed on business now on the 
industry’s books, which alone will keep 
operations at full capacity for months 
ahead. Lately, however, the industry is 
doing better than in many months in 
meeting delivery dates with a minimum 
of delay. One government action which 
is helping to speed machine-tool pro- 
duction is the placing of so-called “float 
orders” which enable an individual 
manufacturer to turn out a sizable 
number of one size and kind of ma- 
chine. Various defense agencies and 
private contractors with defense or- 
ders can then draw upon the pooled 
equipment for machines needed for a 
particular project. British and Ameri- 
can “float orders” are reported to ex- 
ceed $75,000,000 and will rise a much 
higher level soon. It is understood that 
British purchases of machine tools will 
shortly be taken over completely by the 
Machine Tool Division of OPM. The 
New York office of the British Purchas- 
ing Commission will be continued and 
will have as its main function the buy- 
ing of miscellgneous goods for the Brit- 
ish Government. The pressure on ma- 
chine-tool builders to furnish machines 
to the airplane and shipbuilding indus- 
tries is still terrific and may result in 
deliveries being pushed back a bit to 
companies with strictly ordnance man- 
ufacturing contracts. It should be said, 
however, that the priority system of de- 
livering machines to the critical points 
where they are most needed is begin- 
ning to function more smoothly. Ma- 
chine-tool companies have lengthened 
their work weeks further and are in the 
process of enlarging their factories 
beyond the capacity contemplated when 
the defense program started. 


Shipbuilding—Congress is expected to 
authorize construction of 200,000 tons 
of additional auxiliary craft for the 
Navy. They would include tenders, 
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sweepers, tugs and mine layers, which 
might be used to bolster weak spots in 
the British Navy. About 50 new ships 
will be represented by this new ton- 
nage. Rapid progress is being made on 
building the seven new yards for 200 
emergency ships for the British. A 
large shipbuilding company is reported 
converting passenger liners to troop 
transports capable of moving large 
bodies of soldiers at great speed. Con- 
tracts for shipbuilding in Great Lakes 
yards total around $90,000,000. 


Railroad Equipment—Two hundred lo- 
comotives, 19,763 freight cars and 125 
passenger cars were contracted for in 
the first two months of 1941. That 
is the largest volume for a similar 
period since 1929. Southern Pacific 
will spend $20,000,000 for 50 steam loco- 
motives and 2,500 freight cars. Pere 
Marquette has ordered 500 freight cars. 
Mainline, terminal and yard capacity 
has been built up by the carriers to 
meet the defense emergency. 


Steel—Steel mill operations have 
reached an all-time high and will con- 
tinue without interruption there for 
months. Buying is still far outstripping 
production, though bookings have tap- 
ered a bit. No priorities are contem- 
plated, although the industry is tak- 
ing pains to see that defense contrac- 
tors are served ahead of all other cus- 
tomers. The Gano Dunn report, which 


says that the country’s steel-making 
capacity is sufficient, has not ended 
the agitation for expansion by New 
Dealers. Just how much additional 
steel will be required by the new aid- 
to-Britain program is not yet known. 
Automobile companies have been heavy 
purchasers of steel. 


Munitions—Some 30,000 companies now 
are prime contractors for the govern- 
ment in the defense program. The 
number of prime contracts let are esti- 
mated at-46,000. At least 70,000 com- 
panies are engaged on subcontract 
work. Production of ordnance items is 
proceeding at a satisfactory rate, with 
a considerable step-up contemplated 
in late Spring. Some $1,750,000,000 of 
the $7,000,000,000 asked of Congress by 
the President for British aid will go 
for ordnance materiel. Worthington 
Pump has received an order for $4,- 
718,400 for artillery items to be made 
at its Holyoke, Mass., factory. York 
Safe & Lock has an additional order 
for artillery materiel amounting to $2,- 
969,476. Rheem Mfg. Co., Chicago, will 
furnish bomb practice bodies totaling 
$3,051,657. 


Farm Equipment—The War Depart- 
ment is reported negotiating with Deere 
& Company for manufacture of tank 
gears and transmission parts to cost 
$18,000,000. A shortage of farm help 
and continued good farm income are 
holding farm equipment sales at a bet- 
ter rate than last year. Exports for 
January of $4,961,000 were 46 per cent 
higher than last year because of ship- 
ment abroad of about $4,000,000 of 
wheeled tractors. Strikes still are in 
progress at four International Har- 
vester plants, affecting manufacture of 
two small farm tractors and other im- 
plements and holding up Government 
contracts for heavy tractors. 
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U. S. Production for Defense is Discussed 
At Cleveland Army-Navy-ASME Meeting 


CLEVELAND—That American industry 
already possesses a fund of experience 
in manufacturing national defense ma- 
terial was evident to 500 persons 
attending the Third Army & Navy 
Meeting on National Defense, held in 
Cleveland March 12-13. Sponsoring 
organizations were the Army Ordnance 
Association and the American Society 
of Mechanical Engineers. Sessions 
were devoted to manufacture of tanks, 
ammunition and aviation parts, also 
gaging practices, training industrial 
personnel and subcontracting. 

After presentation of slides by Fred- 
erick A. Stevenson, vice president in 
charge of operations, American Car & 
Foundry Co., on manufacture of light 
tanks, it was brought out that armor 
plate is now “foolproof” in manufac- 
turing processes, and can be welded if 
desired. Tests of the relative effi- 
ciencies of welding versus riveting 
armor plate are considered confidential 
by the Army. Some armor-plate sec- 
tions are being flame-hardened, but 
the extent and depth of such treat- 
ment depends upon the vulnerability of 
the tank part to the various types of 
projectiles. 

Tanks, in the opinion of Lt. Col. 
John K. Christmas of the Aberdeen 
Proving Grounds, have demonstrated 
their worth in land warfare as the 
most economical use of money, ma- 
terial and men. An armored division 
consists of 250 12-ton tanks, 120 30-ton 
tanks and several hundred special mili- 
tary vehicles, all weighing about 8,500 
tons and costing about $15,000,000, or 
about the same as a ccruiser. Although 
only 32 tanks were built in the 1919- 
1935 period, the 12-ton model has been 
adequately developed and several other 
designs can be depended upon to equal 
or surpass foreign equipment. 


Urges Use of Old Machinery 


George T. Trundle, Jr., president, 
Trundle Engineering Co., urged manu- 
facturers not to think that all defense 
jobs must be done on the latest-type 
machinery. The job of rearmament is 
too big to be handled in that manner 
and time is important. Mr. Trundle 
and others spoke of reconditioning 
present machine tools, breaking jobs 
down into simple elements, using gen- 
eral purpose machines now available 
and employing more secondary oper- 
ations as a means of getting out pro- 
duction long before special-purpose or 
automatic machinery can be secured 
from equipment builders. 

Suggestions were made that the gov- 
ernment change its specifications for 
shell forgings to permit “commercial 
limits,” which might save 20 per cent 
of material and considerable machin- 
ing. Army spokesmen indicated that 
huge new shell programs would shortly 
be forthcoming. In that event, costs 
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will be reduced and time of equipment 
saved, if shell forgers are also made 
responsible for rough machining, it 
was stated. 

Arvid Nelson, factory manager, Ham- 
ilton Standard Propellers Div., United 
Aircraft, showed the results of plan- 
ning for accelerated production. Steps 
involved: (1) standardization on one 
group of material specifications suit- 
able for any use, (2) fixing of work 
standards, such as finish, (3) drawing 
supervisory personnel from the ranks to 
reduce training time, and creation of 
an organization chart for 117 super- 
visory jobs, (4) purchase of second- 
hand, quickly delivered equipment ade- 
quate for short-term use, (5) functional 
shop layout, including conveyors, (6) 
sub-contracting (7) use of a specific 
schedule of manufacture for each new 
increase in load, involving decisions of 
purchasing, sub-contracting, machine 
loadings, new equipment procurement 
schedules, and training programs. Pre- 
planning in this fashion during the 
last two years has permitted an in- 
crease in production of 143 per cent, 
while productive labor increased 121 
per cent and floorspace only 19 per 
cent. Costs have decreased. 


Discusses Shell Turning 


Max Kronenberg of the Cincinnati 
Milling Machine Co. presented a 
method for coordinating speed, feed, 
depth of cut, horsepower, tool and tool 
life for maximum shell production. 
The “Shell Machining Chart” pre- 
sented was offered as a basis for ex- 
change of experience in shell turning. 

C. F. Hood, president, American Steel 
and Wire, indicated that, with proper 
distribution of expanded steel produc- 
tion, the needs of national defense and 
exports to Britain can be handled. In- 
dustry needs advice on the kind, quan- 
tity and delivery dates required for war 
materials. 

Tell Berna urged manufacturers to 
use every means to acquaint the public 
with the incredible amount of manufac- 
turing processes required to support 
mechanized war. 

S. B. Terry, Pratt & Whitney, de- 
scribed various types of gages, compara- 
tors, and measuring devices and the 
order of accuracy obtainable with them. 
Few gage makers are available but pres- 
ent training programs and the new di- 
rections in requirements for defense 
may alleviate the worst features in cer- 
tain bottlenecks. 

Fay Aller, Sheffield Gage Corp., de- 
scribed new multi-check electric com- 
parators which will double output in 
shell inspection. Engineers present at 
the meeting urged industry to go ahead 
with munitions projects although gage 
makers will not be able to supply the 
needed inspection equipment for 
months. 








SPUR SUBCONTRACTING DRIVE 
WASHINGTON—Plans are on foot 
to put some dollar pressure as 
well as patriotic appeals behind 
the subcontracting drive. Not yet 
in effect, the idea is to weigh 
favorably the bids of firms which 
agree to subcontract specific parts 
of the work, thus presumably 
speeding delivery. Also contem- 
plated is letting of contracts prac- 
tically on a brokerage basis in 
which the prime contractor, essen- 
tially, sells responsibility for the 
job, and lets out most of the 
actual work. He’d still have to 
do some of the work to avoid 
trouble with the law which pro- 
hibits assignment of government 
contracts. This is not to be con- 
fused with the recently amended 
law forbidding assignment of gov- 
ernment claims. 











Attempt to Standardize 
U.S.-Anglo War Equipment 


WASHINGTON—Attempts to stand- 
ardize war equipment amgng_ the 
armed services of the U. S. and Britain 
are being intensified in anticipation 
of the “single-order” system of de- 
fense production which the Adminis- 
tration has set as one of its goals under 
the lend-lease program. Current ef- 
forts are being directed toward air- 
planes, ordnance, tanks and technical 
instruments. A large number of groups 
in the Army, Navy, OPM, and the in- 
dustries involved have been working 
toward standardization for some time; 
Roosevelt is expected to coordinate 
their efforts. 

U. S. plane manufacturers have been 
divided into Eastern and Western di- 
visions, and at a meeting recently 
called by the OPM the standardization 
problem was divided into seven major 
parts and an engineering group put 
to work on each. It is emphasized 
that production might be speeded up 
and the problem of field maintenance 
and repair diminished. A Joint Army- 
Navy British Standards Committee has 
charge of complete units and types. 

Differences between the Army and 
Navy over types, designs, parts, etc., 
are being ironed out rapidly. 


LATE DEFENSE CONTRACTS 


WASHINGTON — Allis-Chalmers Mfg. 
Co., LaPorte, Ind., has been awarded 
$5,120,229 for artillery materiel. Other 
contracts are: Bossert Co., Utica, N. Y., 
$1,290,000, and Norris Stamping and 
Mfg. Co., Los Angeles, $690,000 for cart- 
ridge cases; Harley-Davidson, Milwau- 
kee, Wis., $870,360, and Indian Motor- 
cycle, Springfield, Mass., $857,000, for 
motorcycles; International Harvester 
Co., Chicago, $932,400, adapters; and 
Hobart Bros. Co., Troy, Nr-¥-; $2,491,- 
320, generating units. . 
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CERTIFICATES OF NECESSITY 


WASHINGTON—Simplification of 
the application forms for Certifi- 
cates of Necessity has speeded up 
their issuance to the point where 
OPM is nearly current on applica- 
tions. As we go to press some 720 
certificates have been issued, while 
applications are pending on 996 
others. These certificates, testify- 
ing that a new plant facility is 
required in the interests of defense, 
must be obtained on any facilities 
on five-year amortization for tax 
purposes. They must be applied for 
within sixty days of acquiring or 
starting construction of the new 
plant. 











Lift Export Licenses 


For Britain and Ireland 


WASHINGTON—Red tape of ship- 
ments to Britain has been reduced by 
a ruling which, in effect, removes the 
requirement that a license be obtained 
for exports to Great Britain and North- 
ern Ireland of a long list of commod- 
ities, including most light machine 
tools. A similar arrangement has been 
in effect for some time on most ship- 
ments to Canada. Among the articles 
on which licenses were previously re- 
quired but which are now included in 
the so-called “general license” for 
Britain are: 

Pipe threading machines; metal cut- 
ting band saws; power driven hack 
saws; keyseating machines; disk grind- 
ing machines; car wheel and locomo- 
tive wheel presses; gear burring, cham- 
fering, and burnishing machines; crank 
planers; bench power presses; saw 
sharpening machines; filing machines; 
pipe bending machines; thread chaser 
grinders; burnishing, riveting, and 
grinding machines; centering machines; 
arbor presses; nibbling machines; lathe 
and tool grinders; gear lapping and 
shaving machines; polishing machines; 
heat treating furnaces; twist and other 
drills; reamers; milling cutters; hobs; 
taps; dies and die heads; shear knives; 
abrasives and abrasive products con- 
taining emery, corundum, or garnet, as 
well as abrasive paper and cloth; meas- 
uring machines; gauges; testing ma- 
chines; balancing machines; hydraulic 
pumps; and tools incorporating indus- 
trial diamonds. 

General license No. GDG 2 should be 
shown on the shipper’s export declara- 
tion, covering exportations made under 
this order. 


WHITESIDE TO AID OPM 


WASHINGTON—Bartley Whiteside, su- 
pervisor of training, Wright Aeronau- 
tical Corp., Paterson, N. J., has been 
appointed “training - within - industry” 
consultant for OPM by Sidney Hillman. 
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International Machine Tool Corporation 
May Offer Stock to Public; Plan Expansion 


ELKHART, IND.—As a part of a gen- 
eral program to expand the activities 
of International Machine Tool Corp. 
arrangements are now under way for 
a public offering of the shares of the 
concern. International Machine Tool 
Corp., which represents an amalgama- 
tion of the Foster Machine Tool Co., 
and International Machine Tool Co., 
Indianapolis, was organized in Decem- 
ber 1940. 

C. Russell Feldman, who with E. H. 
Welker of Detroit, purchased a con- 
trolling interest in the corporation, is 
the president and treasurer. Feldman 
was one of the pioneers in the develop- 
ment of the automobile radio industry, 
having served as president, Transitone 
Automobile Radio Corp. Mr. Welker, 
who has been elected executive vice 
president and a director of the con- 
cern, has represented machine tool 
companies for the past 25 years. 

International Machine Tool Corp. 
will sell stock now held in its treasury 
in order to finance part of the expan- 
sion program. In order to allow a 
broader public participation in the 
ownership of the business, heretofore 
privately owned, stockholders have 
agreed to sell a portion of their hold- 
ings. Upon completion of the public 
offering, it is expected that application 
will be made to list the stock on the 
New York Exchange. 

The corporation which is engaged in 
the production of machine tools for 
both domestic use and the export 
market is licensed to manufacture 
superfinish machines under patents 





Workshop On Wheels 





A completely equipped mobile workshop (above) 


owned by the Chrysler Corp. The 
company is also a leading producer of 
other machine tools such as_ turret 
lathes and automatic chucking lathes. 

Arrangements have been completed 
to open a New York office in the 
Chrysler Building to handle sales of 
the concern. 

W. H. Foster, formerly president, 
Foster Machine Co., is now chairman 
of the board, International Machine 
Tool Corp. E. J. Terry, formerly vice 
president, International Machine Tool 
Co., Indianapolis, is vice president and 
general manager of the new corpora- 
tion. George M. Sundheim, formerly 
of the Indianapolis concern, has been 
named a director of the new company. 


MOBILIZE U. S. LABOR 


WASHINGTON—Mobilization of na- 
tional manpower resources to speed pro- 
duction of defense goods began last 
week with a country-wide registration 
of workers at state employment offices. 
All unemployed workers who may be 
available for work cr training in de- 
fense jobs, and all who have needed 
skills which they are not using in their 
present jobs, have been urged to reg- 
ister. It is expected that 1,500,000 per- 
sons will respond to the call and permit 
their systematic transfer to defense ac- 
tivities. It is likely that the program 
will discourage the useless migration of 
workers from one part of the country to 
another on wild “hunches” that jobs are 
available. 
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British Combine 


has been presented to the Red Cross. The shop carries its own lathe and 
small tools, makes its own current, and is capable of repa‘ring automobiles, 
ambulances, and small vehicles. 
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Most of Canada’s War Production Meets 


Schedule; Aircraft, 


MONTREAL—Production schedules are 
being met in seven of the ten divisions 
of Canada’s armament program. The 
branches of War industries which are 
meeting or exceeding expectations in- 
clude: general equipment for the mili- 
tary services, constructions, ship-build- 
ing, motor transport, explosives, shells, 
alloy and steel production. 

Meanwhile aircraft production is 
about three months behind schedule. 
The slack is being taken up, however, 
and in a few months it is expected 
that output will be up to schedule or 
beyond. Tank production is about two 
months late. Production of small tools 
and gages has become a serious prob- 
lem; Canadian plants are about two 
months late on deliveries. Although 
the government plans to double, per- 
haps treble, present facilities, Canadian 
armament production is, until this 
time, dependent on U. S. tools. 

The chief problem has been the ma- 
chine tool supply. Canadian plants 
have been providing about 20 per cent 
of the country’s requirements; the U. S. 
has been looked to for 80 per cent. 
Seventy per cent of the machine tools 
ordered in Canada for delivery on De- 
cember 31, 1940 were delivered; the 
other 30 per cent have been deferred to 
this year. 


Design Changes 


A contributing factor to the delay in 
airplane construction has been the 
policy of making constant improve- 
ments and changes in various types of 
planes. There also has been delay in 
receiving plans and parts from Britain. 
Contracts piaced to date with Canadian 
aircraft companies total approximately 
$100,000,000. 

Some 14 types of guns and 10 types 
of mountings are now being produced 
in Canada. The Bren gun plant is 
stepping up production to 97,500 guns 
per year, making it the largest pro- 
ducing automatic gun plant in the 
world. An additional plant, which will 
get into production next year, will raise 
productive capacity to 147,500 auto- 
matic guns annually. In comparison 
no plant in the U. S. produces more 
than 25,000 automatic guns annually. 

The Canadian Department of Muni- 
tions and Supply has awarded con- 
tracts which total $1,024,695,321 during 
the period from July 14, 1939, to Nov- 
ember 30, 1940. 

Industrialists on Canada’s west coast 
indicate that there is room for tre- 
mendous expansion in the shipbuilding 
and metal-working industries. Some 
companies are operating at only about 
30 per cent capacity. At the same 
time, however, the government has in- 
dicated that many manufacturing 
districts in Western Canada are char- 
acterized by inadequate housing facili- 
ties, and has, therefore, hesitated to 
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Machine Tools Delayed 


grant contracts to industries in those 
areas. Remedial action has already 
been taken in the form of a govern- 
ment-owned company, War-Time Hous- 
ing Ltd., which will build $100,000,000 
of housing accommodations for war 
workers. 

The following contracts have recently 
been let by the government: 

Aircraft, Fairchild Aircraft Ltd., 
Longueuil, Que., $202,698; and Ca- 
nadian Westinghouse Co. Ltd., Hamil- 
ton, $449,826. Shipbuilding, Davie 
Shipbuilding and Repairing Co. Ltd., 
Montreal, $3,303,000; Marine Indus- 
tries Ltd., Montreal, $2,208,000; Vivian 
Engine Works and Reliance Motor Ma- 
chine Works, $3,800,000. 


Industry Not Greatly 
Affected by Lend-Lease 


WASHINGTON—Lend-lease will not 
have anything like as big an effect on 
U. S. industry as might at first be as- 
sumed. Do not be misled into con- 
sidering the seven billion appropriation 
for Britain as a net addition to the ten 
billion or so of orders now placed. For 
some time it has been true that the 
limit on the armament program is not 
the amount of money available but the 
physical capacity of the munitions 
industries. Thus the only goods which 
will be available to lease-loan to Bri- 
tain are the goods which are already 
being delivered under existing U. S. 
orders. 

The need of large new appropria- 
tions arises from the clause in the 
British aid act limiting to $1,300,000,000 
the amount which may be given from 
goods now on hand or appropriated 
for. Much of this allowance will be 
used up in shipping armament now on 
hand. So in order to deliver current 
production to Britain, new duplicating 
orders must be placed. Then, as goods 
come off the line, deliveries on the 
original orders are deferred, and the 
goods are accepted on the new order 
for Britain. In effect, the program 
has not been increased so much as 
extended farther into the future. 

Of course, there will be some expan- 
sion of capacity—as there would have 
been British aid or no. The item of 
$750,000,000 for new plant capacity is 
apparently a net addition to the $750,- 
000,000 already budgeted for the pur- 
pose. Though even here the real limit 
on activity is the capacity of the equip- 
ment suppliers. Some part doubtless 
of the appropriations for ordnance, 
planes and the like will be used to buy 
the output of these new plants, but 
this can hardly be a very large part 
because plants started now can hardly 
be in substantial production before 
twelve or eighteen months. 





ZONE CANADA’S INDUSTRY 


OTTAWA —lIn order to harness all 
possible industrial resources to war 
needs, the Dominion is now being 
organized into industrial zones 
with a chairman and a committee 
for each zone who will work in 
direct conjunction with the De- 
partment of Munition and Supply. 
The purpose of the zones is to 
collect and to maintain current in- 
dustrial information and to ad- 
vise the government thereon if 
requested. The entire organization 
work is being carried out by the 
Canadian Manufacturers’ Asso- 
ciation and the Canadian Cham- 
ber of Commerce with the ap- 
proval and support of the govern- 
ment. One of the chief aims of 
the survey to be completed is to 
attempt to learn how far the Do- 
minion can go in the utilization of 
existing plants, both directly and 
as subcontractors for other firms. 











Used Machinery Dealers 
Form An Association 


CHICAGO — Temporary organization 
was established in Chicago on March 4 
to make plans for a permanent associ- 
ation of used machinery dealers of the 
middle west with 32 firms represented, 
including some from Minneapolis, Mil- 
waukee, and Rockford. The association 
has been formed in order to make 
possible effective and efficient coop- 
eration with the priorities board in 
Washington; and that the group have 
adequate representation at meetings 
held in Washington and that a central 
office be established to act as a clear- 
ing house for information for used 
machinery firms. The latter is par- 
ticularly needed for collection of data 
from the various manufacturers on 
prices of all machinery upon which 
depends the allowable sale price of the 
used models. 

Officers selected to serve for a 90-day 
period are: Harold Blumberg, of Adams 
Machinery Co., president; Sam Danits 
of Louis E. Emerman & Co., and Al 
Gellman of Interstate Machinery Co., 
vice-presidents; Max Segal of Segal 
Machinery Co., treasurer, and Thomas 
P. Scanlan of Surplus Record, secre- 
tary. The following were elected as the 
Washington committee: Paul Frank- 
son, Donahue Steel Products Co.; Louis 
Emerman; Al Gellman; Carl Moser, Jr. 
of Milwaukee and Harold Blumberg. 


NEW AIRCRAFT PLANT 


CHICAGO—Goodyear Aircraft Corp., 
a subsidiary of Goodyear Tire & Rub- 
ber Co., will start construction soon on 
a new plant to build wings and fuse- 
lages for Martin bombers. The new 
plant will employ about 5,000 people. 
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INSIDE DETROIT 


February passenger sales experience abnormal upswing; produc- 


tion rise unlikely. Thirty-five G.M. plants have war contracts which 


total 683 million; an additional 100 million is being negotiated 
BY RUPERT LE GRAND, DETROIT EDITOR 


DETROIT—February’s abnormal up- 
swing in passenger car sales indicates 
that seasonal influences are now play- 
ing a subordinate part in the retail 
market. More money in circulation, 
fears of higher automobile prices and 
taxes, determination to buy now while 
possibly the greatest value is available 
are factors influencing the public. 
Some automotive men feel that the 
rush to buy will blow itself out by mid- 
spring, while others are not concerned 
because they believe that the industry 
must maintain capacity assembly oper- 
ations until the end of the model run. 

General Motors’ report for February 
indicates the trend. Sales to dealers in 
the U. S. for January were 218,578 
units; in February 208,214 because of 
fewer working days. Actual retail 
sales to consumers in January were 
168,168, but in February they soared to 
187,252, which surpasses any month in 
1940. Thus, production by G.M. divi- 
sions in February was 30 per cent 
ahead of the comparable period a year 
ago, while retail sales advanced 52 per 
cent. 


Production Rise Unlikely 


A rise in production to keep pace 
with the abnormal increase in retail 
demand is not considered likely by 
automotive observers familiar with cur- 
rent plant operations. They cite the 
fact that the more prominent manu- 
facturers are operating at capacity. It 
is believed that motor-car plants will 
operate at peak levels until the end 
of the model season, instead of slack- 
ening somewhat in May and more in 
June. 

Production by U. S. plants totaled 
500,931 units in January, and the pre- 
liminary estimate for February is 
475,000 units. The drop was occasioned 
by fewer working days in the latter 
month plus the effect of labor troubles. 
March and April should probably ex- 
ceed the 500,000 mark unless strikes 
such as that at Midland Steel Prod- 
ucts (a frame maker) cause curtail- 
ment of assemblies. 

Thirty-five General Motors plants are 
now manufacturing or preparing to 
produce war materials for the U. S., 
British and Canadian governments. In 
the short interval of four months, con- 
tracts accepted by the Corporation have 
jumped from $400,000,000 to $683,400,000. 
Other contracts in the negotiation 
stage approximate an additional $100,- 
000,000. 

Orders received by affiliated organ- 
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izations are not lumped into the 
$683,400,000 figure. Yellow Truck & 
Coach has orders approximating $100,- 
000,000; Bendix and North American ac- 
count for another $300,000,000. 
Deliveries of special defense ma- 
terials in the last few months of 1940 
reached $60,000,000 in value, or approx- 
imately 31/3 per cent of total General 
Motors sales volume for the year. Net 
income on such business, before federal 
taxes, was 1.5 per cent of the corpora- 
tion’s net income for the year. 
Analysis of the $618,200,000 worth of 
contracts to be handled in the U. S. 
discloses that 57 per cent is earmarked 
for airplane engines, bomber parts 
and miscellaneous airplane equipment, 
14.5 per cent for diesel engines, 10 per 
cent for trucks, 10 per cent for ma- 
chine guns, 2.5 per cent for shells, 
cartridge cases and fuses, and 6 per 
cent for miscellaneous items. Ex- 
pressed in another way, internal com- 
bustion engines figure exclusively or 
are involved in at least 70 per cent 
of total dollar volume of present con- 
tracts held directly by the corporation. 
The breakdown of present contracts 
by type follows: 
Trucks. Over 


100,000 have been 





MARINE ENGINES 


DETROIT—With passage of the 
lend-lease legislation, the British 
are expected to make immediate 
demands for Packard marine en- 
gines in much larger quantities. 
These engines are needed for ex- 
pansion of the so-called “mos- 
quito” torpedo-boat fleet, with 
which the British will harry in- 
vasion forces and enemy shipping. 
It would not be surprising to see 
Packard’s orders to date more than 
doubled in the near future. 











ordered. Contracts last fall totaled 
$20,000,000, have jumped since to $62,- 
500,000. Plant expansions have been 
made at the Pontiac plant. 

Canada. Orders placed with GM. 
plants in Canada have grown slightly 
in the last four months, now totaling 
$65,200,000. 

Shells, Cartridge Cases, and Fuses. 
Production orders in the amount of 
$16,600,000 now stand on the corpora- 
tion’s books. Oldsmobile will com- 
mence manufacture of 75- and 105-mm. 
shell in May. Chevrolet has completed 
an educational shell order and has 
been purchasing machinery, evidently 
with production shell orders in mind. 
Guide Lamp recently completed a new 
building for cartridge case production 
and is gearing facilities to handle ex- 
tensive production as soon as the first 
order is out of the way. Delco Prod- 
ucts is preparing to make fuses. 

Guns. A $61,400,000 contract for ap- 
proximately 70,000 machine guns in 30- 





Tools For Defense—CGeneral Motors is setting up four plants for the 

manufacture of machine guns. Each plant is scheduled to produce 100 guns 

per day; barrel production may reach a new high. An operator (above) at 
the Saginaw Steering Gear plant is sharpening a gun barrel drill 
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SEE DEFENSE CHANGES 


WASHINGTON—Some important 
changes in the defense set-up are 
expected soon by many observers. 
Three staffs and OPM all report 
to the President through the Office 
of Efficiency Management. There 
is no indication as yet that the 
Office of Emergency Management 
will become the control board of 
all activities, with a new man 
to head it. Until the going gets 
too heavy the President may con- 
tinue to be the actual head of the 
program. Some change that would 
give him relief of direct responsi- 
bility seems entirely likely. 











and 50-cal. sizes and in five types, has 
been allocated to four divisions—Sagi- 
naw Steering Gear, AC Spark Plug, 
Frigidaire and Guide Lamp. An addi- 
tional $20,000,000 was allocated to equip 
these plants, which are scheduled to 
reach a maximum production of 100 
guns each per day by end of year. 

Negotiations have not been com- 
pleted whereby Pontiac will make a 
Swiss 20-mm. anti-aircraft gun for the 
British. Trade circles understand that 
these guns are badly wanted for pro- 
tection of convoys against dive-bomber 
attack. Approximately $5,000,000 worth 
of equipment will be needed for this 
enterprise, which is considered more 
difficult than making the machine gun. 
Some machinery is already in storage 
for this job, and machinery people be- 
lieve that the British Purchasing Com- 
mission could rapidly supply the re- 
mainder from its machinery pool, so 
that production might commence in 
the spring of 1942. 

Diesel Engines. New orders for ma- 
rine propulsion machinery have swelled 
orders possessed by the Cleveland Die- 
sel Engine Div. from $46,400,000 to 
$29,400,000 in four months. 

Airplane Equipment. Orders for air- 
plane controls and instruments are un- 
changed at $7,000,000, and will be pro- 
duced with re-arranged facilities at the 
Rochester Products Division. 

Miscellaneous Equipment. Orders for 
miscellaneous items are now at $37,300,- 
000, little changed frem four months 
ago. These include: fire control equip- 
ment such as made at the Delco Appli- 
ance Division, Rochester, landing gears, 
electrical equipment, tank-gun mounts 
and items of a confidential nature. 

Airplane Engines. Production of air- 
plane engines falls into two classifica- 
tions. Allison, at last reports, had 
orders from the British and American 
governments for $190,100,000 worth of 
the liquid-cooled engine in the 1,000- -hp. 
classification. A 2,000-hp. model is not 
yet ready for production. Acknowl- 
edged orders for Allisons have in- 
creased $26,000,000 in four months. 
Present output is 350 per month, with 
1,000 per month scheduled for early 
fall when new plant additions are 
placed in operation. 
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U. $. Government Contracts Awarded to Metal-Working Firms 


(Does not include contracts under $100,000) 











Source Agency Commodity Amount 
American Hardware Corp., New Britain, Copn.... War a Sear $114,495 
Smith Bros. Mfg. Co., Pindlay, Ohio..... ES . eae ree 128 ,384 
National Tute Co., McKeesport, Pa............. War ae ae : 3 580,199 
Bridgeport Thermostat Co., Bridgeport, Conn.. _. ae Practice bombs........ 217,728 
Edward G. Budd Mfg. Co., eo —s ee Parts for bombs........ 3,409 ,338 
Warren Webster & Co., C amden, N. J.. War Booster parts. .... 663 , 000 
Bethlehem Steel Co., Bethlehem, Pa............. Wes aak ss Forgings....... . 1 420,000 
Sharpsville Steel Fabricators, Inc., Sharpsville,Pa.. War...... “ Se ee 373,200 
Allegheny Ludlum Steel Corp., Brackenridge, i a eee Steel.. ees 145,740 
Norris Stamping & Mfg. Co., Los gaan, Calif... Navy..... Ammuniticn bexes..... 664 , 240 
Cushman Motor Works, Lincoln, Nebr........... ee eee 582,000 
Michigan Tool Co., Detroit, Mich............... Navy..... Worm gear units....... 436 ,680 
Reed-Prentice Corp., Worcester, Mass... « ‘BOR cans on okt OF CGO 105,810 
The Peck, Stow & Wilcox Co., Southington, Conn.. Treas Metal-working 
ee SPORE Ee 115,470 
South Bend Lathe Works, South Bend. Ind....... Wats os nas Lathes...... 330,244 
anes Machinery Co., st egg yen R. = < Me onens Bearings... . 141,120 
endix Aviation Cor Ec ipse Aviation ivision, 

Bendix, N. J.. vm 7 scat ae ET tat oo cups Oe Ce , 222 , 852 
H. K. Porter Co., Inc., Pittsburgh, Pa.......... , War Chemical shells. . 475,408 
Consolidated Machine Tool Corp.. Rochester, N. Y. Navy Miiling machines. ...... 184,704 
Kingston Products Corp., Kokomo, Indiana...... War _. See Sere 381,000 
Rin Hobart Bros. Co., Troy, gs year sers War Welding outfits...,..... 185 ,000 

fellow Truck & Coach Mfg. Co., Gen. otors : 

Truck & Coach Div., Pontiac, ee War Trucks and chassis... .. 2,507 , 263 
Republic Aviation Corp., Long Island, N. Y...... War Airplane parts......... 16,275,657 
_— a Gear Co. Milwaukee, he ary eee . | RS? ae eee 703,500 

endix Aviatio orp., endix roduc iv., 

South Bend, 2° 2s hea men Sig caine teu wie oan tee" War...++. Wheel & brake assys. 260,100 
Continental Motors Corp., Detroit, ag ch. . rene " eee ee ae 10,715,019 

0 v., De roi 
6” eraneieetesenenede se pencgan ie War...... oe ae 36 ,497 520 
General Electric Co., Schenectady, N. Y & tere WR iweeds Superchargers.......... 19,040,429 

e « >. « tr. Div., Bendix, 

Pay Hea. Leen Oe War...... Indicator assys......... 3,186,315 
Bristol Yacht Building Co., South Bristol, Maine.. Navy..... Minesweepers.......... 300, 000 
Square D. Co., Kollsman Instr. Div., Elmhurst, 

Re ee ere rer War...... Altimeter assys......... 2,745,985 
Bendix Aviation C orp., Pioneer Instr. Div., Bendix, 

| a ERR EE APTS PERT ee ene ee Drift meters........... 1,942,560 
John A. Roebling’s Sons. Co., Trenton, N. J...... Navy..... CN Ore 186,161 
Maine Steel, Inc., South Portland, Maine........ Navy..... Shackles, clamps....... 174,883 
Eastern Rolling Mill Co., Colgate, Md........... War eer Ammunition........... 1,960,000 
Republic Steel Corp., Buffalo, N. Y.............. WEE «00:00 SN i sordid naam ee 246 ,642 
Republic Steel Corp., Cleveland, Ohio............ ee © eee chee aeees 140,149 
—, a Coal & Shipbuilding Co., Sturgeon 

OS Sra Se a ee Navy..... gall and fittings....... 600 , 000 
National Tube Co., McKeesport, Pa............. pO ee | a eee 228 ,347 
Greenville Steel Car Co., Greenville, Pa.......... Navy.....  tomeon eco Sardis 425 ,085 
Revere Copper & Brass, Inc., Rome, N. Y........ Os sauce Cartridge cups......... 167 ,976 
ee ee Be ee ee Diesel engine ee bss 121,280 
Denison Engineering Co., Columbus, Ohio........ ee Test stand.. Jodb.dw 425,000 
Yale & Towne Mfg. Co., Stamford, Conn........ ae Oe 2 ee 191,688 
Atwater Mfg. Co., Plantsville, Conn............. ee eer 118,125 
Bogue Electric Co., Patereon, Nid. . 06 cicene. ae Motor generators....... 159,000 
United Engineering & Foundry Co., Pittsburgh, Pa. Navy..... Forging press.......... 1,972,182 
ye Se A eee ere Navy..... Generator sets......... 421,680 
Industrial Brownhoist Corp., Bay City, Mich..... <P rer te 450,460 
American Hoist & Derrick Co., St. Paul, Minn.. OS ae a VT a CER 418,000 
Lakeside Bridge & Steel Co., Milwaukee, Wis..... sh Se ° edesx ess 129,150 
Sandy Hill Iron & Brass Works, Hudson Falls, N.Y. Navy..... Lt ae 146,828 
Ingersoll-Rand Co., Painted Post, N. Y.......... Navy..... Compressors........... 160, 560 
National Acme Co., Cleveland, Ohio............. . eee Screw machines........ 1,971,330 
Scovill Mfg. Co., Waterbury, ar Se a > eee 4,231,240 
Standard Stee] Works, N. Kansas City, = piers . ae Task tratler®........... 941,554 
Star Electric Motor Co., Bloomfield, N. J....... Navy..... Control motors......... 106 ,000 
A. J. Miller Auto Cruiser Trailer Co., Inc., Braden- 

es ar ice ie bi a dD AAW ord dad anes < War...... ee 495,046 
International Harvester Co., Washington, D. C. | re | RE ee ee 676,076 
Yellow Truck & Coach Mie. Co. (Gen. Mctors 

Truck & Coach Div.), Pontiac, Mich.......... ) oe ee 63 ,925,772 
Gibbs Gas Engine Co. of Florida, Jacksonville, Fla. Navy..... Minesweepers.......... 640,000 
Mine Safety Appliance Co., Pittsburgh, Pa....... «SPE Submarine escape app... 525,018 
Bendix Aviation Corp., Pioneer Inst. Div. Bendix, 

Re CRIS MR RE A ORS ER War...... Indicator assys 308 ,000 
Weston Electrical Inst. Corp., Newark, N. J...... , TE A. RG. 2 ee 1,516,412 
Kearney & Trecker Corp., Milwaukee, Wis....... Navy..... Milling machines... . 118,101 
Triumph Explosives, Inc., Elkton, Md............ War...... Artillery ammunition 

components...... 202 ,950 
Morton Mfg. Co., Chicago, Ill.................. Wes teks Ammunition chests . 321,079 
R. C. A. Mfg. Co., Inc., Camden, N. J...... War Tubes. . Bh te.%s 104,453 
Tophams, Inc., Washington, D.C.......... cose «6War CUM oh aoe PRC eas: 112,050 
Fate-Root-HeathCo., Plymouth, Ohio........... War Locomotives.......... 125,250 
Davenport Besler Corp., ‘Davenport, Iowa.. War es 12 ee ae 125,250 
W. E. Shipley Machinery Co., Philadelphia, Pa. War ea ae 198 ,956 
Murray Manufacturing Corp., Brooklyn, N. Y. i ae Artillery ammunition 

components.......... 142 ,680 
Speeden Shipbuilding Co., Inc., Baltimore, Md.... War...... Diesel-propelled box 

WOE tice ds eons 267 ,500 
Dubuque Boat & Boiler Works, Dubuque, eae eee . - 265 ,000 
Luders Marine Const. Co., Stamford, Conn. War * S 306 ,960 
Allen Boat Co., Gretna, La. War « « 204 500 
Calumet Shipy ard & Drydock Co., C hicago, Tl.... War = Ms 212,000 
Sturgeon Bay —_e & Dry dock Co., 

C—O ee eae . War S - 214,000 
National Acme ag Choveland: | Ue ee War ee 1,971,330 
American Brass Co., Waterbury, Conn........... War ee oe 1,353,708 
Chase Brass and Copper Co., Inc., Waterbury, 

ER ee re en ee aS Os i ae . Tee 0 re eee 547 ,018 
Revere Brass and Copper Co., Baltimore, Md... . , ae ae Pe reer 1,579,540 
General Motors Corp., C hev. Div., Washington, 

TRS A toi ts. ete ria See Te | Ae re 8,296 ,493 
Diamond T. Motor Car Co., W ashington, D.C. War ei Secale ae 737,154 
Lavine Gear Co., Milw: aukee, , 2 ae War Trailers Re = ee ee eae 703 ,500 
Fruehauff Trailer Co., Kansas City, ee Or. ; . TA ee ae eee 4,465,040 
Goodyear Tire & Rubber Co., Akron, Ohio. -_ UN Wheel and brake assem- 

__ RRR ae Ree 923,504 
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WATCHING WASHINGTON 


Whether remedies offered so far can solve labor's jurisdictional 
disputes is doubted by Administration. Mediation seen as best 
bet. Agreement reported near in West Coast shipbuilding industry 


By BLAINE STUBBLEFIELD 


WASHINGTON—The New Deal and its 
war agencies are beginning to sweat 
cold over labor’s jurisdictional disputes 
and its determined drive for more 
money and closed shops. From the 
President down they are doubtful about 
all the remedies that have been pro- 
posed. The leaders have been hiding 
behind a curtain of silence on this 
the most critical of all problems facing 
the defense effort. Showdown day is 
coming closer. 

Jurisdictional disputes, especially, 
nettle the government, because they 
are the result of the CIO-AFL labor 
war which, it is now admitted, should 
have been settled at all costs before 
we took on a shooting war. This 
trouble is new to American war psy- 
chology; we didn’t have it in 1918. 
Hillman states publicly that disputes 
must be stopped, and voluntarily he 
believes. 


Propose forms of Mediation 


Several forms of mediation have been 
proposed in bills before Congress. Sec. 
of War Patterson and OPM Director 
General Knudsen approved of a media- 
tion agency in principle. Knudsen 
favored: (1) notice of intent to strike 
in a defense industry only after a 
secret ballot at the plant, conducted 
by the U. S. Conciliation Service (2) 
an OPM fact finding committee to 
study the dispute for ten days and 
make a report; (3) the strike would 
be deferred for 30-day cool-off period, 
during which efforts toward a settle- 
ment would be made; (4) failure to 
settle would result in forefeiture by 
the union and the manufacturer of 
their rights -before the NLRB. 

It is questionable right now whether 
any mediation agency will be set up by 
legislation. As American Machinist re- 
ported (AM—V0l185,pagel182i) the House 
Judiciary Committee hearings on anti- 
Strike bills are being staged as a 
form of threat to labor; no immediate 
action is expected. But it seems clear 
that a mediation agency could be set 
up under executive authority, without 
legislation. It probably will be done, 
one way or the other. 

Even so, the President’s advisers are 
dubious about mediation. For one rea- 
son, if it’s not purely voluntary it’s 
not mediation, and if it’s purely volun- 
tary it doesn’t get results. For another 
thing, mediation is not secret as is 
conciliation. It’s public; it sets prece- 
dents. Let it make a concession to 
labor or management, and everybody 
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wants more of the same. 

But some advisers to the President 
believe mediation will work if it uses 
publicity as a cudgel. They go so far 
as to say it is the only democratic 
method that will work. Usually, one 
party to a dispute is wrong; maybe 
both parties are wrong. If so, they 
can’t stand in the spotlight against 
public opinion. American Machinist is 
told on good authority that some of 
the current unsettleable disputes are 
pretty dirty, and that if the public 
knew the facts, they would be settled 
promptly. Even if both sides are 
right, and are merely bickering, they 
can’t stand too much publicity. Of 
course, it is a matter of opinion what 
is wrong. From one point of view a 
demand for closed shop is a crime; 
from another, it is a noble objective. 

To the War Department, any strike, 
however little or brief, is an obstruc- 
tion not to be condoned. Yet the 
Department says it is leaving the whole 
problem to OPM, which was created to 
take the responsibility for the supply 
of defense goods. Secretary Patterson 
spoke up on strikes, but he was called 
upon by Congress to do so. The War 
Department did intervene in the 
Wright Field strike at Dayton “because 
the situation was vital and inexcus- 
able.” Not long ago an Army officer 
participated in Vultee strike negotia- 
tions, but spokesmen say he was not 





Harrie & Bwing 
Expediter—/i’. Averell Harriman, 
who relinquished his duties in the 
OPM, is now in London as liaison 
man with the British in handling 
American war aid. He has assumed 
the post of special expediter 


authorized to do so. The department’s 
policy in strikes is hands off. But 
since the War Office is the last refuge 
of public safety, it cannot promise that 
it will not intervene in strikes. For if 
all else failed to produce weapons, an 
executive order to the Army would be 
the inevitable move. 

Mr. Hillman and President Roosevelt 
point out that strikes are relatively 
few; the President says that only one 
fourth of one per cent of defense pro- 
duction is affected at any one time. 
And of those few the Labor Depart- 
ment’s Conciliation Service, headed by 
Dr. John Steelman, is settling 98 per 
cent. But this picture is not as good 
as it looks. Some of those few strikes 
recoil through the entire defense pro- 
gram. They disturb the confidence of 
the government and the public in the 
soundness of the defense effort. Some 
labor executives who display the most 
confidence, admit privately that a few 
strikes in vital spots might paralyze 
a large section of essential industry. 


West Coast Agreement Near 


Meanwhile, on the West Coast a 
significant and possibly precedental 
agreement was reported near com- 


pletion in the shipbuilding industry. 
It is said to place a ceiling on wages 
and probably covers other conditions. 
AFL, which has most of the Coast ship 
unions, would not give detail as this 
was written. It was believed that 
parties to the deal were the unions, 
contractors, the OPM, the Maritime 
Commission, and possibly the Navy. 
Mr. Hillman said that similar deals 
might be made in the Gulf and 
Atlantic coast regions; Great Lakes is 
not in the present picture. Aircraft 
might follow next, either by regions or 
as an industry. The regional agree- 
ment should be watched; OPM believes 
it may be the solution to many of its 
labor problems. 

The government’s attitude toward 
strikes appears inconsistent econom- 
ically, if not politically. The President 
himself is determined that prices shall 
not rise, but while he wants an end to 
jurisdictional disputes, he says nothing 
about demands for higher wages, which 
must show up in the form of higher 
prices. And if profits are cut, to pay 
wages, there won’t be anything left to 
tax to run the defense effort. Maybe 
that doesn’t matter; there’s no limit 
now on the national debt. 

A general steel strike, or a general 
coal strike, could not be allowed to 
happen. But what measures might be 
necessary to prevent them is what 
worries the Administration. You have 
one fairly reliable guide in making 
your guess as to the future. President 
Roosevelt is forgetting. his forgotten 
man, and his mind is almost entirely 
occupied with beating the Axis. 
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NAMES in the NEWS 


Howard P. DeVilbiss and Roy A. 
Guyer have been elected vice presi- 
dents, DeVilbiss Co., Toledo. Mr. De- 
Vilbiss is the son of the late Thomas A. 
DeVilbiss, who conceived and devel- 
oped the company’s industrial division. 
Mr. Guyer, sales manager, spray paint- 
ing division, has been with the com- 
pany for 29 years. 





Dr. Tracy C. Jarrett, formerly as- 
sistant metallurgist with American 
Optical Co., has been appointed chief 
metallurgist, Koppers Co., American 
Hammered Piston Ring Division, Balti- 
more, Md. 


S. J. McDowell has joined the engi- 
neering staff and will have charge of 
production, American Lava _ Corp., 
Chattanooga, Tenn. 


J. C. Merwin, former vice president 
and treasurer, was elected president, 
Chain Belt Co., Milwaukee. Mr. Merwin 
has been associated with the company 
since 1917 and has been successively 
superintendent, works manager, assist- 
ant to president, director, vice president 
and treasurer, and finally president. 


Ernest J. Poole, Jr., former general 
superintendent, has been named vice 
president in charge of manufacture, 
and Frank R. Palmer, former assistant 
to the president, has been appointed 
vice president in charge of sales, Car- 
penter Steel Co. Mr. Poole is the son 
of the late E. J. Poole, Sr., who was 
formerly vice president and general 
manager of the company. Mr. Palmer 
has been affiliated with the company 
since 1917. 


Charles C. Ramsden, who has served 
27 years as consulting engineer, has 
been elected vice president, Beloit Iron 
Works, Beloit, Wis. 
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Clarence B. Tilton has been elected 
vice president in charge of production, 
Safety Grinding Wheel & Machine Co., 
Springfield, Ohio. 


Foster P. Whitworth has been named 
works manager, The Bullard Co., 
Bridgeport, Conn. Mr. Whitworth first 
became associated with the Bullard 
Co. in 1896, at which time he signed 
up as an apprentice. 





PLANT EXPANSION 


Aluminum Company of America, 
Fairfield, Conn., has acquired four idle 
units of Crane Co., Bridgeport, embrac- 
ing 350,000 sq.ft. of floor space. 





Borg-Warner Corp., Chicago, has be- 
gun an expansion at its spring division 
plant at an estimated cost of $300,000. 


Carboloy Co. Inc., Detroit, has been 
expanding its new plant in order to 
triple its carbide metal production ca- 
pacity. Approximately 23,000 sq.ft. of 
additional floor space will be added 
under the program. 


Douglas Aircraft Co. Inc. Santa 
Monica, Calif., is erecting a new cor- 
rugated iron assembly building at a 
cost of $60,000. 


D. A. Stuart Oil Co., Chicago, is pro- 
viding an additional 3,000 ft. of manu- 
facturing space at a cost of $50,000. 


Peck Spring Co., Plainville, Conn., 
will build a 20x80 ft. addition to its 
screw machine ‘department. 





OBITUARIES 


George B. Ingersoll, 73, former assist- 
ant manager, Fairbanks, Morse & Co., 
Beloit, Wis., died recently. He was 
with the company for 31 years. 





William Murchey, 82, retired inventor 
and founder of the Murchey Machine 
& Tool Co., of Detroit, Mich., died re- 
cently in Los Angeles. 


Howard Ashley Pedrick, 78, believed 
to have invented more portable ma- 
chine tools than any other man, died 
recently. His inventions brought him 
more than 50 patents. In 1913, with 
his daughter, he established the ma- 
chine shop of Pedrick & Ayer, Woods- 
town, N. J. 


William B. Updegraff, Watson-Still- 
man Co., Roselle, N. J., an inventor of 
several mechanical engineering devices, 
died recently. He installed the first 
marine turbine built in America. 


MEETINGS 


American Gear Manufacturers As- 
sociation. Annual convention. Hot 
Springs, Va., the Homestead, May 5~7. 








American Iron and Steel Institute. 
Annual meeting. Waldorf-Astoria, New 
York, N. Y., May 22. 


American Society for Metals, West- 
ern Metal Congress and Exposition. 
Pan-Pacific Auditorium, Los Angeles, 
Cal., May 19-23. 


American Society of Mechanical En- 
gineers. Spring meeting. Atlanta, Ga., 
April 1-3. 


American Society of Tool Engineers. 
Annual meeting. Detroit, Mich., March 
24-29. 


Machine and Tool Progress Exhibi- 
tion. Sponsored by the American So- 
ciety of Tool Engineers. Convention 
Hall, Detroit, Mich., March 25-29. 


National Metal Trades Association. 
Annual convention. Palmer House, Chi- 
cago, Ill., May 8 and 9. 
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SHOP EQUIPMENT NEWS 


Farrel-Birmingham Taper Grinding Attachment 
Produces Accurate Tapers in Minimum Time 








Built into the Type TT roll grinder at 
the time of manufacture, this tapering 
attachment developed by Farrel-Bir- 
mingham Co., Ansonia, Conn., incorpo- 
rates design features which enable the 
accurate grinding of tapers in mini- 
mum time. Among the features of this 
attachment are included a solid rigid 
one-piece work table which will ac- 
commodate shafts’ with large diameter 
flanges, non-backlash construction, 
mechanism which can be offset in 
either direction, and simple single ad- 
justment for tapers. 

This attachment will grind tapers 
equally well in either direction. Design 
and construction eliminate backlash 
and deflection in machine parts, and 
hence eliminate a prime cause of poor 
finish or excessive time in attempting 
to obtain acceptable accuracy and 
finish. 

Since the mechanism can be offset in 
either direction, both necks of a roll 
can be ground without turning the roll 
around. Thus a roll can be tapered on 
both necks and finish ground on the 
body without disturbing the original 
setting, with positive assurance that 
the roll will be true. This effects a 
significant reduction in grinding time. 

A simple adjustment gives the exact 
amount of taper without additional ad- 
justments of the footstock or other 
units of the machine. The tapering 
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device is controlled from the operator's 
position in front of the machine and 
the movement of the grinding wheel is 
controlled by the wheel feed mechan- 
ism, also in front of the machine. 

A slight inaccuracy in returning the 
swivel base to position for straight 
body grinding will not cause any dam- 
age, as the grinding wheel will be 
dressed parallel to the axis of the roll, 
the position of which has not been 
disturbed. Any commercial taper can 
be accurately reproduced. 

Taper grinding is accomplished by 
mounting the wheelhead and the sub- 
base on a sliding table, which is in turn 


supported by a swivel base mounted on 
the back bed. On top of the swivel 
base are longitudinal V-ways to meet 
corresponding ways on the under side 
of the table. The swivel base is pivoted 
at one end and offset at the other by 
means of an adjusting screw and nut. 
When in position for taper grinding 
the grinding wheel is traversed on its 
Sliding table. This unit traverses and 
reverses automatically by reversing 
motor with adjustable dogs and limit 
switches controlling the travel distance. 


Walker-Turner Radial Drill 


Suitable for Aircraft Work 


Walker-Turner Co., 602 Berckman St., 
Plainfield, N. J., has developed a small 
radial drill for performing light duty 
operations, claimed to be well suited to 
work of the nature performed in the 
aircraft industry. This drill is adapt- 
able for such operations as drilling, 
tapping, routing and light profiling. 
The drill head is mounted on a heavy 
cast-iron ram which rides back and 
forth in a supporting cradle on eight 
precision ball bearings. This permits 
rapid movement, forward or back, and 
reduces lost motion to a minimum. The 
ram can be quickly locked in any de- 
sired position with a quarter turn of 
the conveniently located clamp. The 
drill head, ram and cradle swing easily 
right and left on a machined collar 
mounted on the top of the raising and 
lowering column. A clamp permits 
locking the drill in position quickly. 
The drill head ram and cradle are 
raised and lowered by a crank-operated 
screw mechanism mounted on the side 
of the supporting column. A clamp 
lock is provided here also. The drill 
head can be tilted 45 deg. either right 
or left and securely locked in position. 
Capacity of the drill is said to be 
unusually large, drilling to the center 





























Taper Grindin 
at Headstock End 


Taper Grinding 
at Footstock End 
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of a 62-in. circle. Ram travel is 18 in. 
Maximum distance of chuck to table is 
13% in. Vertical movement of drill 
head is 8% in. and spindle travel is 3% 
in. Capacity of the Jacobs chuck is 
% in. Height over-all is 72 in. 


Cleveland Tapping Machine 
Adjustable for Hole Depths 


Cleveland Tapping Machine Co., 1725 
Superior Ave., Cleveland, Ohio, has 
developed the Model C tapping ma- 
chine which taps holes of different 
depths without changing the stop gage. 
This is done by means of a spacer 
hinged on the housing which contacts 
a reversing lever. 

Conveniently arranged controls per- 
mit easy adjustment. The spindle is 
mounted on ball bearings and con- 
trolled either by hand or foot lever. 
A 1-hp. motor driving through V-belt 
gives four spindle speeds from 260 to 
820 r..p.m. The machine taps from % 
to % in. in standard steel. 

Operator’s hands are left free to 
handle the work since the spindle 
automatically stops revolving forward 
and has a split-second reverse. The 
spindle thén raises and starts revolving 
forward, ready for the next operation. 
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Small Parts Can Be Finished at High Speed 
With Sundstrand Machine Tool ‘‘Rigidmil’’ 


Available with either power feed or 
hand feed, the No. 00 “Rigidmil” has 
been developed by Sundstrand Machine 
Tool Co., Harrison & 11th Sts., Rock- 
ford Ill., for high production milling of 
small parts. Both models are driven 
by a %-hp. spindle motor. 

The power feed machine shown has 
a hydraulically actuated table. Use of 
hydraulic feed makes possible a wide 
range of automatically controlled table 
cycles, including two-way cycles and 
skip feed. Climb or conventional mill- 
ing can be done either separately or 
in con.:bination. 

The table has a maximum stroke of 














8 in. and a rapid traverse rate of 400 
in. per min. Feed and rapid traverse 
strokes can be regulated to suit re- 
quirements. Two feed ranges are avail- 
able, one trom % to 37 in. per min., 
and the other from 1% to 66 in. per 
min. Any feed rate within the range 
of the machine can be secured by ad- 
justment of a feed selector dial. 

An outstanding feature of the ma- 
chine is the wide range of spindle 
speeds possible with the high ratio 
head. The ratio between the high and 
low speeds is 4214:1, which makes pos- 
sible the machining of practically all 
materials without sacrifice in produc- 
tion or finish because of lack of speed 
range. 

Two heads aré available with speeds 
from 57 to 2,415 r.p.m. and from 85 to 
3,600 r._p.m. The head is so designed 
that one set of pick-off gears provides 
four speed changes, and the four sets 
of standard gears furnished with each 
machine supply sixteen speed changes. 
The head is of the independently motor 
driven type so that the full rated 
horsepower of the machine is delivered 





at the spindle nose, less slight frictional 
losses. A separate motor drives the 
hydraulic unit. Machine is of unit 
type construction and is provided with 
automatic lubrication to all moving 
parts. 

The hand feed machine is made up 
of the same basic units as the hydrau- 
lic feed machine, and can be easily 
eonverted to power feed. Table move- 
ments are controlld by a long hand 
lever. The length of stroke with a 
90-deg. movement of the lever is 3,3, 


in. which can be adjusted through a_ 


10-in. range. For long movements of 
the table, a handwheel can be fur- 
nished in place of the lever. 

The head can also be fed vertically, 
the maximum length of stroke being 2 
in. This feed stroke can be adjusted 
within an 8% in. range. An adjustable 
counterbalance offsets the weight of the 
head so that vertical movements are 
easily controlled. Head travel can be 
accurately limited by a positive stop 
which has a micrometer adjusting dial. 
The head can also be accurately 
clamped in relation to the machine 
table when vertical movement is not 
required. This machine has the same 
4212:1 ratio head as furnished on the 
power feed machine. 


Sunnen Precision Honing Machine 
Finishes Internal Cylinders 


Model MA precision honing machine 
developed by Sunnen Products Co., 
7941 Manchester Ave., St. Louis, Mo., 
is said to be an accurate, low-invest- 
ment machine for honing internal 
cylindrical surfaces. This machine will 
grind and finish any hole from 0.185 
to 2.400 in. in diameter and up to 7 in. 
long with a guaranteed accuracy of 
0.0001 in. 

It corrects taper, wave, rainbow and 
bell-mouth conditions and maintains 
accurate alignment between two or 
more parallel bosses. Previously estab- 
lished axial alignments are accurately 
maintained. The machine is suitable 
for production, maintenance, salvage 
and tool and die work. 














AMERICAN MACHINIST 

















M | 









ASS production of milling machines . . . a partial view 


of the assembly floor of the largest plant in the world 
devoted exclusively to the manufacture of milling machines. 


KEARNEY & TRECKER CORPORATION ® Milwaukee, Wis., U. S. A. 
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MILWAUKEE MILLING MACHINES 








Taylor-Wilson Straightening, Sizing and 
Burnishing Machine Handles 3-In. Bars 


Taylor-Wilson Mfg. Co., McKees 
Rocks, Pa., has developed a cross roll 
straightening, sizing and burnishing 
machine which handles tubular and 
bar stock from ¥, to 3 in. in diameter. 
Simplified construction promotes com- 
pact design and long life. 

With a minimum number of controls 


conveniently located and properly cali- 
brated, all adjustments are positive. 
As a result, the machine can quickly, 
easily, and accurately be adjusted for 
all sizes and types of bar and tubular 
material within its capacity. This 
machine processes stock at delivery 
speeds as high as 300 ft. per min., 


straightening and sizing to tolerances 
as close as 0.0002 in. It produces 
greatly improved finishes on cold 
drawn stock, or mirror finishes on 
turned and ground stock. It handles 
hot-worked bars and tubular materials, 
in addition to cold-processed bars and 
tubes. In recent months, manufactur- 


ers of thin-walled alloy airplane tubes 
have adapted this straightener to their 
work. The device is also used for reel- 
ing this tubing off mandrel rods. 




















‘‘Modern’’ Inserted-Blade Cutter 


Features Positive Locking 


Design of Types B and C inserted blade 
milling cutters, offered by Modern 
Tool Works, Rochester, N. Y., is said 
to be such that the blades will not slip 
under the heaviest cut and that reset- 
ting and sharpening are quick and 
positive. Stop pins in the cutter body, 
over which the notched blades rest, 
form a positive lock and prevent the 
blade from changing position. 

Cutter body is made from a ham- 
mered forging, normalized after rough 
machining, finished, then hardened 
and ground on all bearing surfaces. 
Blades are easily adjustable simply by 
loosening a nut. They are made in 
styles to use either Stellite or high- 
speed steel blades. They are recom- 
mended for medium rough and fine 
finishing cuts on cast iron, malleable 
iron, brass, etc., where the depth of 
cut does not exceed ,; in. 
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Duro Multiple-Spindle Drill 


Performs Lighter Type of Work 


Duro Metal Products Co., 2649 N. Kil- 
dare Ave., Chicago, Ill., has developed 
a multiple-spindle drill press for light 


drilling and tapping. Available with 
either two or four spindles, this ma- 
chine utilizes spindles running on 
permanently lubricated ball bearings. 
Splined shafts permit long chuck 
travel. Jacobs chucks take up to %-in. 
drills. Hinged motor mounting simpli- 
fies changing of belt speeds. A 2%-in. 
diameter steel column reduces vibra- 
tion. Four-spindle table measures 
20% x50 in. Distance between spindles 
is 12 in.; from chuck to table, 26 in. 





Hydraulic Cutting-Off Machine 


Takes 20-In. Diameter Stock 


Taylor-Wilson Mfg. Co., McKees Rocks, 
Pa., manufactures this hydraulic cut- 
ting-off machine in a Series of sizes to 
handle solid and tubular stock in 
diameters from % to 20 in. In opera- 
tion, this machine accurately cuts to 
any desired iength, chamfers the edges 
and removes burrs. 

Construction, although rugged, is 
nevertheless compact. Hydraulic con- 
trols, conveniently and centrally lo- 
cated, are used throughout. Timken 
bearings are standard equipment. The 
cut-off tools, hydraulically operated, 
have a rapid approach, controllable 
cutting feed, and quick return. Chuck- 
ing is done with collets operated by a 
hydraulic cylinder. Only the touch of 
a finger is necessary to obtain any of a 
number of spindle speeds or tool feeds. 
The machine is quickly and easily ad- 
justed to handle any size of stock 
within its capacity. 

The machine is suitable for crop 
ending pipe and cutting-off set lengths 
of pipe, such as boiler tubing and 
coupling blanks. It also can be used 
for cutting-off shell blanks from seam- 
less tubing. 


Thread-Cutting Lathe Added 


To Hannifin Toolroom Machine 


The No. 10 toolroom machine recently 
introduced by Hannifin Mfg. Co., 621- 
631 S. Kolmar Ave., Chicago, II, 
(AM—Vol. 84, p. 437) has been im- 
proved by the addition of a thread- 
cutting lathe. Other devices built into 
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RBOLOY TOOLS! 
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For fast delivery, maximum econ- 
omy, easy ordering and simplified 
stocks, specify the new, recently 
announced Carboloy Standard Tools. 


Just five styles—in three grades— 
are designed for universal use on 
80% of all turning, boring and fac- 
ing jobs on steel, cast iron, brass, 
etc. Rapid grinding procedure per- 
mits grinding innumerable variations 
in each tool. Proper carbide grade 


ALL STANDARD TOOLS ARE 
GROUND READY FOR USE 


Stee! Cutting Tools Styles 4, 7, 13, 14 have 
ground-in chip breaker as illustrated above. 


Standard grades supplied with 
these tools: Grade 78B for steel 
cutting. For cast iron, brass, etc., 
grade 44A and (for longer tool 
life on rigid set-ups) grade 883. 


FOR “UNIVERSAL” SHOP USE ON 807 OF ALL STEEL, 
CAST IRON, ETC., TURNING, BORING, FACING JOBS 


— gf DP ‘z vpecfy THesE STANDARD 






selection— often a problem—is prac- 
tically automatic with these new 
standards. One grade for steel cut- 
ting; two for cast iron, brass, etc. 


Take advantage of the new econ- 
omies and broader uses now possible 
with Carboloy Tools through these 
simplified design and grade selec- 
tion features and the new low prices 
(approaching the price of ordinary 
tools). Write for Catalog GT-125. ' 


CARBOLOY COMPANY, INC., 11149 E. 8 MILE ST., DETROIT, MICH. 
Chicago «+ Cleveland + Los Angeles « Newark «+ Philadelphia «+ Pittsburgh + Worcester, Mass. 


CARBOLOY 


TUNGSTEN CARBIDE—TANTALUM CARBIDE—TITANIUM CARBIDE 





FOR CUTTING, DRAWING, SHAPING, EXTRUDING METALS AND NON-METALLICS * FOR REDUCING WEAR ON EQUIPMENT OR PRODUCTS YOU USE OR MAKE 
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the machine include a sensitive drill 
press, horizontal milling machine and 
vertical milling machine. 

The semi-steel lathe bed is of special 
rectangular section, mounted on a 
heavy base, providing utmost strength 
and rigidity. Compound slide has power 
longitudinal feed, with a quick-change 
gear box giving 45 thread pitches from 
4 to 120, and 63 feed changes from 0.250 
to 0.0021 in. Compound slide has rapid 
adjustment clamping features and 
ground adjustable take-up gibs. Tool- 
post rest is graduated, allowing accur- 
ate settings 60 deg. either side of center. 

The lathe is driven by a reversible 
1-hp., 1,725 r.p.m. motor, giving twelve 
spindle speeds from 85 to 1,250 r.p.m. 
Spindle is mounted in preloaded ball 
bearings. The lathe swings 9 in. over 
the bed and measures 18 in. between 
centers. 


Stanley Heavy-Duty Sanders 
Designed for Longer Life 


A pair of heavy-duty sanders offered 
by Stanley Electric Tool Div., Stanley 
Works, New Britain, Conn., includes 
many mechanical refinements to make 
for long life and trouble-free service. 
These refinements include aluminum 
alloy housings, dust- and dirt-free seal 
type ball bearings on armature and 
spindle, heavy-duty nickel steel pre- 
cision spiral gears, totally inclosed 
double pole switch, powerful ventilated 
universal motor, etc. Sander No. 72 
takes a 7-in. diameter disk and has a 
speed of 4,200 r.pm. It weights 17% 
lb. No. 92 takes a 9-in. diameter disk at 
a speed of 3,300 r.p.m. It weighs 18 lb. 














Vickers Hydraulic Press Control 
Automatically Eliminates Shock 


Elimination of shock in operation of 
hydraulic presses is featured in the 
design of a pressure-actuated prefill 
surge valve developed by Vickers, Inc., 
1400 Oakman Blvd., Detroit, Mich. 
This valve is automatic in operation, 
incorporating a control feature insur- 
ing that the pressure in the main ram 
must be reduced to a nominal percent- 
age of the maximum operating pres- 
sure of the system before the valve can 
open. This feature serves to minimize 
shock at reversal due to the compressi- 
bility of the oil and the elasticity of the 
press members. 

The valve also incorporates as an 
integral part of its assembly the neces- 
sary sequence valves so that the piping 
is reduced to a minimum. A visual in- 
dicator is also provided which enables 
the operator to determine at a glance 
the position of the main valve. This 
feature facilitates setting up and test- 
ing the hydraulic equipment in the 
press circuit. The sequence valves are 














readily adjustable for various operat- 
ing pressures, and may be remotely 
controlled when desirable to provide 
slow or rapid operation of the press 
for setting up and checking dies. These 
valves are available in 4, 6 and 8 in. 
nominal pipe sizes. They are designed 
for operating pressures up to 3,000 lb. 
per sq. in. and can be supplied either 
with or without connecting flanges. 


Leiman Automatic Sandblast 
Cleans Cylinders and Shell 


Many types of metal cylinders and 
shell can be cleaned automatically with 
the cabinet type sandblast machine 
offered by Leiman Bros., Inc., 101EE4 
Christie St., Newark, N. J. This four- 
nozzle machine for cleaning and finish- 
ing the inside and outside of tubing and 
solid pieces of work is equipped with 
two rotating fixtures for holding and 
turning the parts. Vertical nozzles 
travel longitudinally to clean the out- 
side surface of the revolving pieces on 
the fixture, while side nozzles are used 
for cleaning the inside of any article 
which may be hollow. 

The machine is self-contained, the 
sand placed in the lower tapered section 
being automatically fed to the nozzles 














by air pressure when it drops to the 
bottom of the machine. It is used over 
and over again. The machine is heavily 
constructed of sheet steel and all parts 
are welded. It is equipped with a foot 
control lever. The lever at the top of 
the cabinet is used for raising and 
lowering the nozzles. 

Rotating fixtures are motor driven, 
but they may be arranged for hand 
manipulation if so desired. In opera- 
tion the front door is closed, when the 
progress of the work may be readily 
observed through a glass window di- 
rectiy over this door. Specifications: 
size of cabinet, 36x48 in.; height of 
cabinet, 68 in. 


‘“‘Quadruplex’’ Tailstock Turret 


Increases Lathe Versatility 


Productivity of any bench or floor type 
engine lathe is increased fourfold with 
the “Quadruplex” tailstock turret 
offered by Spevialties Mfg. Co., 35 Far- 
rand St., Bloomfield, N. J. This device 
has four positions for tools having % 
in. diameter shanks, and comes finished 
with a No. 2 Morse taper shank for 
instant installation in the lathe tail- 
stock. The device can also be installed 
on one face of the turret lathe, thereby 
allowing three more operations to be 
accomplished in the same set-up. 

The turret is operated by releasing a 
clamp handle, pressing down on an 
index handle and turning the tool into 
position for use. The clamp handle is 
then retightened for rigidity. Special 
shanks are also available. 
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. .» EVERY EX-CELL-O PRODUCT 
REPRESENTS THE HIGHEST 
Precision PERFORMANCE IN 
THE MACHINE TOOL INDUSTRY 


ROM the day of its organization, 
Ex-Cell-O has maintained only one 


standard in the designing and the 

making of any machine, tool, or part bearing the 

Ex-Cell-O name—the greatest degree of accuracy 

that progressive engineering, skilled craftsmanship, and 

modern factory methods and facilities can produce 

... this is why it will definitely pay you—if you 

have any need or problem in the metal-working 

fields indicated by the precision machines and 

p 2a , tools shown here—to get in touch with Ex-Cell-O. 


EX-CELL-O CORPORATION - DETROIT, MICH. aime -saemm 
“a Precision | 


INTERNAL LAPPING 
MACHINES 





DRILL JIG # 
BUSHINGS 
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EX-CELL-O CORPORATION 

1224 Oakman Bivd., Detroit, Mich. 

Send folders on following Ex-Cell-O Pre- 
cision Products a 


Name. ee ee 
Address__ — 





B&S Cutter Grinding Device 


Manufactured in Two Types 


Both through-feed and in-feed types 
of the No. 10 cutter sharpening attach- 
ment are offered by Brown & Sharpe 
Mfg. Co., Providence, R. I. The 
through-feed type, shown at the left, 
gives a straight cut across the entire 
tooth face and provides for efficient 
and accurate sharpening of formed 
cutters up to 6 in. in diameter with 
straight teeth. With the in-feed type, 
right, fermed cutters from 2 to 6% in. 
in diameter with straight teeth may be 
sharpened. 

The through-feed type uses a dish 
wheel with the wheel spindle at right 
angles to the table. The cutter is sup- 
ported on a horizontal arbor between 
the centers of the machine and is 
passed across the face of the wheel by 
traversing the table. This attachment 
consists of a rigid, adjustable tooth rest 
assembly mounted at the top of a 
sturdy column which is adjustable ver- 
tically to accommodate cutters up to 6 
in. A rack and pinion provide easy, 
positive adjustment and the rack serves 
as a key to maintain angular align- 
ment. The supporting bracket which 
carries the column is adjustable trans- 
versely along dovetail ways in a solid 
base; and this base in turn is tongued 
for accurate alignment and is bolted 
to the machine table. 

The in-feed type of attachment uses 
a dish wheel with the wheel spindle 
set at right angles to the table, while 
the cutter is supported on its side in a 
horizontal plane and advanced into the 
edge of the wheel by feeding the table. 
This attachment is recommended for 
cutters not more than 1% in. wide. It 
consists of an adjustable tooth rest 
assembly and a body for supporting the 
cutter, mounted on a base plate which 
is tongued for alignment and bolted to 
the top of the tool rest. The upper part 
turns on a pivot extending through the 
base plate, and the cutter is placed on 
a vertical stud which is inserted in a 
hole concentric with the pivot. The 
tooth rest assembly is carried by a 
bracket at the left end of the attach- 
ment body, the tooth rest itself being 
adjustable vertically as well as for 
cutter diameter. 

















Pneumatic Die Cushion 
Is Completely Self-Contained 


Dayton Rogers Mfg. Co., 2830 S. 13th 
Ave., Minneapolis, Minn., has brought 
out Model DM universal pneumatic die 
cushion, which is completely self-con- 
tained, requiring no surge reservoir, 
and furnished with a combination reg- 
ulator and gage for shop air line con- 
nections. 

These cushions can be adapted to all 
punch press deep drawing operations, 
and can be used for pressure pad con- 
trol on a large percentage of forming 
dies. All pin pressure pads are fabri- 
cated for the individual press applica- 
tion, with the correct amount of press 
bed clearance in each case. The cor- 
rect height of the pin pressure pad is 
maintained and controlled by the hand- 
wheel adjustable feature, making it 
unnecessary to correct the length of 
the pressure pins, compensating for 
bolster plate thickness variations, for 
sharpening and grinding of compound 
dies, and for any other changes in die 
design. 

This type of cushion installation 
makes it possible to remove the bolster 
plate at any time, without disturbing 
the cushion. The device is available in 
six sizes, having deep drawing capaci- 
ties of 5 in. and less, with ring holding 
pressure up to 10 tons on a 100-lb. air 
line. 
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Hydraulic Machine Control 
Makes Possible Complex Cycles 


Remote automatic machine cycle con- 
trol is featured in the traverse and feed 
control panel offered by Vickers, Inc., 
1400 Oakman Blvd., Detroit, Mich. This 
unit is entirely solenoid controlled and 
designed for cycles incorporating rapid 
advance, feed, rapid return and stop. 
The panel unit may be mounted at 
any convenient location on the ma- 
chine and controlled remotely through 
electrical contacts actuated by the mo- 
tion of some machine element. The 
unit incorporates means for manual 
control for set-up purposes, eliminating 
the necessity for auxiliary jogging but- 
tons. Length of the working stroke is 
adjustable by positioning the contact 
operating dogs. A large variety of 
traverse and feed cycles can be ob- 
tained with this unit by various com- 
binations of contact-actuating dogs in 
the desired sequence. The panel can 
be supplied with or without the mount- 
ing subplates. Failure of the electrical 
power automatically stops the cycle. 

















Taber ‘‘Abraser’’ Machine 


Tests Abrasion Resistance 


Taber Instrument Co., North Tona- 
wanda, N. Y., has developed the Re- 
search Model “Abraser” machine for 
accurate evaluation of resistance of sur- 
face finishes to abrasion. Finishes such 
as paints, lacquers, plating and plastic 
surfaces can be tested with this device. 
The primary elements are a motor- 
driven turntable on which the speci- 
men is mounted, a counter to indicate 
the number of cycles, and two abrading 
wheels which alternately rub back and 
forth, and at the same time criss-cross 
in their rolling path. These wheels 
are made in five types of closely con- 
trolled resilient material charged with 
special grades of fine abrasive grain. 
The Research Mode! is provided with 
standardized load adjustment for vary- 
ing the pressure of the wheels against 
the specimen to suit the type of ma- 
terial being tested. Wheel pressure 
accelerates the test to the point where 
the duration of the result ranges from 
500 to 5,000 abrasion cycles. 
Supplementing the wear resistance 
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\* alloy was needed for a spinnerette for 
artificial fibre. The thickness of the spin- 


nerette was limited to .008 inch. And 1200 
holes had to be individually punched into its 
small area. 

In addition, the alloy had to have high cor- 
rosion resistance and strength. 

Revere was able to deliver a special alloy 
that could take all 1200 punches and still give 
the needed strength and corrosion resistance. 

In modern metal working, many seemingly 
impossible tasks are possible provided you can 
get the right metal fo work. Often minute, con- 
trolled amounts of special ingredients are able 
to give the familiar coppers, brasses, bronzes 


and other alloys exceptional qualities. In re- 





cent years, Revere Copper and Brass Incor- 
porated has studied the effects of these minute, 
minor ingredients. Its laboratory findings 
have, in many instances, been confirmed by 
excellent operating records in industry. 
These findings of Revere may be helpful to 
you. And the Revere Technical Advisory Serv- 
ice is available for special and individual co- 
operation with you on problems to which cop- 


per or copper-base alloys may be the answer. 


REVERE 


COPPER AND BRASS INCORPORATED 


Executive Offices: 230 Park Avenue, New York 


NEW BEDFORD, MASS. + ROME, N.Y. + DETROIT, MICH. «+ CHICAGO, ILL. 
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test is the shear-hardness test per- 
formed by attachment E-3720 which 
measures the toughness quality of a 
plastic surface or its ability to resist 
digs, scrapes, and similar physical dam- 
age not classed as normal wear. 


Cunningham Roll Brander 
Cuts Required Marking Time 


It is claimed that the time of marking 
mill rolls can be reduced from about 
8 hr. to 30 min. with the floating type 
roll brander offered by M. E. Cunning- 
ham Co., 160 East Carson St., Pitts- 
burgh, Pa. Both roll and roll holder 
are of one-piece construction to elim- 
inate any possibility of thread or screw 
failures. 

The unique floating type feature al- 
lows each piece of type to level itself 
in the roll with no chance of being 
wedged in an off position. This results 
in a much clearer branding with every 
character the same depth. This same 
floating type feature eliminates type 
breakage because the pressure is al- 
ways on the center line. 

The type is engraved with a back- 
ground clearance which eliminates 
chipping of the edges of characters 
when the branded roll is put in opera- 
tion. No bearings are needed because 
of special shaft design. The steel type 
is inserted and held in place by a 
method which eliminates the need for 
spacers and reduces set-up time. 

















Scherr ‘‘Magni-Ray”’ 
Lights Work for Inspection 


George Scherr Co., 148 Lafayette St., 
New York, N. Y., has developed the 
“Magni-Ray” wide-field illuminated 
magnifier for use in inspection of small 
parts. This magnifier comes with a 
stand which may be removed so that 
actual machining operations can be 
watched while the work is in progress. 
Two models are available, one with 
a highly specialized achromatic lens 
providing a 2-in. field at a magnifica- 
tion power of 3 X. The other has a 
3-in. lens with a power of 1% X. 














‘“‘Standco’’ Hand Tachometer 
Handles Extreme Ranges 


Speeds from 30 to 48,000 r.p.m. can 
be accurately determined with the 
“Standco” universal hand tachometer 
offered by Herman H. Sticht Co., 27 
Park Place, New York, N. Y. This 
direct reading centrifugal type instru- 
ment has a rotating gear shift in a 
knurled cover for changing to the five 
speed ranges. 

A 3-in. diameter dial, easy to read 
scales, and knife-edge pointer promote 
utmost precision. Accuracy is guaran- 
teed to be within 42 of 1 per cent. 








Drill Grinding Attachment 


Sharpens Drills Accurately 


Offered by Delta Mfg. Co., 620 E. 
Vienna Ave., Milwaukee, Wis., this drill 
grinding attachment which uses the 
face of the wheel is a precision unit 
easy and simple to operate. A setting 
attachment with an accurate scale 
permits micrometer settings that in- 
sure evenly ground lips so that drills 
run true. An additional feature per- 
mits drills to be ground to fit the job 
with lip clearance and angles at any 
degree required. The device has a 
capacity of %- to %-in. drills. 


Wallace Metal-Cutting Saw 
Uses Abrasive Wheel Also 


The No. 1 metal-cutting saw developed 
by J. D. Wallace & Co., 134 S. Cali- 
fornia Ave., Chicago, Ill., employs 
either #;-in. abrasive wheels or special 
metal-cutting saw blades. The ma- 
chine is thus capable of cutting steel, 
iron, brass, aluminum, duralumin, cop- 
per, high-speed steel and nearly all 
kinds of alloys. 

Wheels and blades have a maximum 
cutting depth of 4 in. and will handle 
work within the capacity of the 1- and 
2-hp. motors. Coolant pump, vise- 
carrier, and rapid-acting vise are avail- 
able for general use in cutting bar 
stock, tubing and metal moldings. In 
addition to straight cut-off work, this 
machine is quickly set up for angle cuts. 
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COLD DRAWN BARS 


Precision, smooth finish, uniformity are the prime qualities you insist 
on in cold drawn steel bars. Our first responsibility to all our customers 


is to maintain these qualities. 


JONES & LAUGHLIN STEEL CORPORATION 


American Iron ano Steet Works ° PITTSBURGH, PENNSYLVANIA 
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Covel Grinding Attachment 


Handles Larger Face Mills 


Covel Mfg. Co., Benton Harbor, Mich., 
has developed a face mill grinding at- 
tachment which handles larger cutters 


than previous models. It can be used 
for all types of grinding on a universal 
cutter and tool grinder and espe- 
cially adaptable for grinding milling 
cutters and taper reamers. 

The spindle swivels in both directions 
360 deg. and can be securely locked. 
Spindle is mounted in adjustable pre- 
cision ball bearings to eliminate end 
and side play. The device can be 
mounted on any grinder having a flat 
top table from 4% to 6 in. wide. 

The device has a No. 7 Morse taper 
hole in the spindle. Distance from the 
base to the center of the spindle is 
64 in. Size of the base is 54 x7% in. 


Drill Press Attachment 
Provides Wide Speed Range 


An attachment developed by Delta 
Mfg. Co., 620 E. Vienna Ave., Milwau- 
kee, Wis., for 14-in. drill presses pro- 
vides a wide range of speeds for both 
high-speed and low-speed models. This 
attachment consists of a heavy casting 
which mounts in the drill press column 
together with a cone pulley and two 
belts. Belt slack is taken up turning the 
casting so proper tension is always 
assured. A range of twelve speeds is 
available through various combina- 
tions. 

The multi-speed unit is quickly re- 
moved and easily adjusted. A grease- 
sealed ball bearing pulley is used in the 
assembly to insure smooth running. 























Small Boring Bar Set 
Made Available by Flynn Mfg. 


Small boring bars for the toolmaker, 
diemaker, and all-round machinist 
comprise set No. 62 offered by Flynn 
Mfg. Co., 433 Bates St., Detroit, Mich. 
Made for all types of small boring, 
these bars are made of hard steel with 
high-speed steel toolbits. 

Three of the bars are double-end 
with 45- and 90-deg. toolbits. Only the 
smallest is single end, of 45 deg. Tool- 


























bits are held in place by Allen set- 
screws and are easily replaced. All 
toolbits are of high-speed steel with a 
flat ground on one side for locking. 


Sizes of bars are %, ¥;, 3s, and % in. 
Corresponding toolbit sizes respec- 
tively, are ys, i, and ,%; in. round 


and ,3, in. square. The bars are packed 
in a leatherette case with five extra 
round bits and three Allen wrenches. 

















Severance Deburring Cutter 
Cleans Rods and Tubing 


A cutting tool for deburring ends of 
rods and tubing has been made avail- 
able by Severance Tool Mfg. Co., 1520 
E. Genesee Ave., Saginaw, Mich. This 
tool removes rough edges and burrs by 
producing a slight chamfer. It is also 
suitable for the removal of flash or 
similar conditions from edges of bosses, 
collars, bushings, etc., of cast, forged 
or molded parts. 

Standard mouth angles are 30 and 
45 deg. Each cutter size covers rod 
diameters within a limited range. Spe- 
cial tool design prevents the cutter 
from loading. 
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Lipe Pneumatic Bar Feed 
Simplifies Stock Feeding 


feed unit de- 
veloped by W. C. Line, Inc., 208 S. 
Geddes St., Syracuse, N. Y., is a self- 
contained automatic power stock feed 


This pneumatic bar 


device for use in connection with 
machine tools having fixed stops for 
determining length of work. It elimi- 
nates feed fingers, collars, chucks, 
ratchets, rollers, wobble-plates and 
similar parts of screw machines, turret 
lathes, cut-off machines, etc. It feeds 
without surface contact and is claimed 
not to scratch or mar any material. 

This stop will feed any distance and 
hold the stock firmly against the stop 
until the collet is closed. Without any 
set-up change, it will handle all sizes 
and shapes within the capacity of the 
machine tool with which it is used. 
It is said that the objectionable noise 
caused by whipping of stock in guard 
pipes is completely eliminated. With 
it stock is completely inclosed, leaving 
no whipping end to catch in clothing. 
Feed power cannot be applied unless 
cylinder is locked in proper working 
position. The device is available in 
three models: No. 125, having a capac- 
ity of 1 in. diameter and 12 ft. long; No. 
225 with a capacity of 2 in. diameter 
and 12 ft. long; and No. 300 with a 
capacity of 2% in. diameter and 12 ft. 
long. 


‘“‘Never-Slip’’ Safety Clamp 


Has Replaceable Jaw Insert 


An improved type of safety lifting 
clamp, equipped with a replaceable, 
grooved, hardened steel jaw liner, has 
been developed by Never-Slip Safety 
Clamp Co., P. O. Box 448, Grand Cen- 
tral Annex, New York, N. Y. These 
clamps, made for either horizontal or 
vertical lifting of steel plates, sheets or 
sections, are available in ten styles for 
handling material weighing up to 10 
tons and from ‘% to 6 in. in thickness. 








































Anti-Friction Bearing Greases 
Offered by Gulf Oil Corp. 


Two new types of lubricating greases 
for ball and roller bearings have been 
developed by Gulf Oil Corp., Gulf 
Building, Pittsburgh, Pa. One, desig- 
nated Gulf Anti-Friction Grease, is 
recommended for heavy-duty service. 
The other, Gulf Precision Grease, is 
recommended for lighter duty and 
higher speeds. Both have high melt- 
ing points and are specially prepared 
for great resistance to oxidation and 
separation. 

A newly developed method of com- 
pounding, employing special high- 
pressure kettles and mixing methods, 
produces these greases with a relatively 
smooth, non-fibrous texture. Both 
lubricants are available in a wide range 
of consistencies for any method of 
application or operation condition— 
consistencies recently recommended by 
the National Lubricating Grease In- 
stitute which went into effect March 1. 


Manheim ‘‘Octopus’’ Belting 
Combines Grip and Resilience 


“Octopus” flat transmission belting, 
developed by Manheim Mfg. & Belting 
Co., Manheim, Pa., is claimed to com- 
bine great pulley grip with exceptional 
resilience. This belting is claimed to 
effect a material reduction in mainte- 
nance and replacement costs. 

A method of combining 34-in. duck 
with a specially impregnated material 
is said to result in superior character- 
istics. This belting, however, is not 
recommended for oily drives. It re- 
quires no belt dressing. It is made in 
widths from ,;; in. with from two to 
twelve plies. It can be fastened by all 
types of belt fasteners. 


Nylon Industrial Brushes 
Useful in Metal Enameling 


Nylon has been successfully adapted 
for a series of brushes which relieve the 
American porcelain enamel industry 
from dependence upon Tampico fiber 
and uncertain imports of Oriental hog 
bristle, it is announced by the Plastics 
Dept., E. I. duPont de Nemours & Co., 
Wilmington, Del. This industry, which 
has been using 750,000 old type brushes 
a year in upwards of 200 plants, has 
found that Nylon bristles outlast previ- 
ous materials from three to five times. 

Edging brushes bristled with Nylon 
were first developed. These are used to 
brush out margins of the top coat of 
the fluid enamel before the final baking 
operation. They are made by stapling 
one to eight rows of bristle to a wooden 
back. Nylon brushes were then utilized 
in rotary brushes attached to the ends 
of power driven shafts. In addition, 
Nylon stencil brushes for decorating or 
lettering plates now have been intro- 
duced. Exceptional resistance of Nylon 
bristles to abrasion is of special value 
in all brushes designed for the porce- 
lain enamel industry. 
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Manufacturers Look to Steel Warehouses 
for Quick Defense Requirements 


Many leading manufacturers are relying 
on nearby steel-service plants for prompt, 
stock shipment of steel to meet the cur- 
rent surge of business prompted by Wash- 
ington’s defense program. 


Probably the leading exponent of ‘‘Imme- 
diate Steel” is Ryerson with a net work of 
ten strategically-located plants each of 
which has large and complete stocks of 
steel and allied products. In addition, 
each plant is equipped with complete 
forming and cutting facilities so steel can 


be prepared to customers’ exact require- 
ments. No shop should be without the 
Ryerson Stock List (see advertisement 


below). 


Thousands.of manufacturers report saving 
considerable time, trouble and money by 
taking advantage of Ryerson's complete 
flame cutting service. Modern equipment 
manned by specially trained operators can 
quickly burn any shape—no matter how 
intricate—from carbon or alloy steel 
plates and billets up to 15” thick. 








More Quickly 


A practical suggestion that may help you 


We your steel by sending open 
orders (not inquiries) to a dependable source of supply. 
We are glad to receive all inquiries and give them prompt 
personal attention but with today’s emergency demands 
there is a chance that certain stocks may become depleted 
while the request for quotation is being handled. 

Here at Ryerson, stocks are remarkably complete, 
deliveries are prompt. Out-of-the-ordinary demands may, 
however, temporarily deplete our stock of a particular 
size. Because of recent experiences our advice is this: If 
you need steel, order it! Don’t wait for quotations. An 
open order to Ryerson will get you the same price, and, 
will be shipped at once. 

Have no hesitancy in placing an open order, for 
Ryerson stands on its 99 year reputation as a reliable, 
one-price house. You will save valuable time, and more 
important, you will have the steel you need when you 
need it. Joseph T. Ryerson & Son. Inc. Steel-Service Plants 
at: Chicago, Milwaukee, St. Louis, Cincinnati, Detroit, 


Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 


How to get Steel 
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The defense program of industrial production again empha- 
sizes the critical need for a thoroughly reliable means of checking 
the lead of screw threads and rack teeth. 

The Sheffield Thread Lead Checking Instrument is the ultimate 
in accuracy and speed—checking with precision gage blocks as 
the reference. And no special skill is needed, for anyone familiar 
with inspection procedure can handle this instrument. 

There are two models, one for use on the bench, and a portable 
model which may be used on work still in the thread cutting 
machine, without removal. 

The bench model handles screws up to 6” in diameter and 30” 
in length. The portable model handles screws from 1” to 414” 
in diameter or from 2” to 6”. Twelve inches of screw is checked at 
one setting by either model. For screws longer than that more than 
one setting is made. 

The principle of magnification is the well-known combination 
of Reed Mechanism and light 
beam lever, used in the Shef- 
field Visual Gage. The action 
of this mechanism is always 
positive, instantane- 
ous and frictionless. 
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PUBLICATIONS 





ABRASIVES The _ National Metal 
Abrasive Co., 3560 Norton Road, Cleve- 
land, Ohio, has just issued a new hand- 
book, “The ABC of Cleaning, Harden- 
ing, Surfacing and Strain, Etc.,” by 
controlled abrasives. 


BLUEPRINTING MACHINE The C. 
F. Pease Co., 2601 W. Irving Park Road, 
Chicago, Ill., is circulating a four-page 
folder which provides specifications 
and illustrates the “22-16” blueprint- 
ing machine. 


CASTINGS The Meehanite Research 
Institute of America, Inc., Pittsburgh, 
Pa., is circulating a 49-page booklet, 
“Meehanite in Industry”, which con- 
tains a collection of articles concern- 
ing Meehanite castings. 


COATINGS The Wailes-Dove-Herm- 
iston Corp., Westfield, N. J., has just 
published Bulletin No. 1040, which des- 
cribes the application of protective 
coatings for industry. “Bitumastic” 
enamels and cold applied coatings are 
described. 


CONTROL ACCESSORIES '- General 
Electric Co., Schenectady, N. Y., is 
circulating Leaflet No. GEA-841K, 
which illustrates the construction and 
operation of magnetic starters and 
control accessories. 


CONTROL PANELS John S. Barnes 
Corp., 301 So. Water St., Rockford, IIl1., 
is circulating leaflets which portray the 
operation and construction of power 
and control panels. 


CRANES A revised edition of the gen- 
eral hand-operated hoisting equipment, 
trolleys, and cranes catalog, No. 12-C, 
is being circulated by Wright Manu- 
facturing Div., American Chain & 
Cable Co., Inc., York, Pa. 


DIE CASTING The Phoenix Machine 
Co., 2711 Church Ave., Cleveland, Ohio, 
has just published an _ eight-page 
folder, No. 2-B-340, which includes 
general specifications, describes the 
construction and operation of the 
Phoenix-Lester die-casting machine. 


ENGRAVERS Mico Instrument Co., 
Cambridge, Mass., is circulating an 
eight-page booklet which describes and 
illustrates a new small engraving ma- 
chine. 


FANS Wagner Electric Corp., St. 
Louis, Mo., is circulating a 20-page 
Bulletin, No. FU-41, which illustrates 
and describes the line of Wagner cool- 
ing and ventilating equipment for 1941. 


FANS A 50-page bulletin, No. DS-348, 
which illustrates and describes a com- 
plete line of Trane fans, is being circu- 
lated by the Trane Co., La Crosse, Wis. 
The bulletin notes the capacities of 
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direct-connected utility blowers, belt- 
driven fans, and also provides standard 
arrangements and discharges. 


GRABS Cleveland Tramrail Div., The 
Cleveland Crane & Engineering Co., 
Wickliffe, Ohio, has published an eight- 
page booklet, No. 2005-A, which gives 
information regarding overhead meth- 
ods of materials handling. Operating 
features of a variety of grabs are de- 
scribed. 


GRINDING EQUIPMENT T.C.M. 
Manufacturing Co., 300 First St., Har- 
rison, N. J., is circulating Bulletin No. 
409 which illustrates, provides prices 
and specifications, and describes oper- 
ating features of the “All-In-One” 
equipment for grinding and lapping. 


LIQUID GAGES Catalog No. 1015, 
which describes modern liquid level 
gages, is being circulated by the Bristol 
Co., Waterbury, Conn. 


MACHINES Interstate Machinery Co., 
Inc., 109 So. Clinton St., Chicago, is 
circulating Catalog No. 393 which illus- 
trates and provides operating data of 
all types of presses, drills, grinders, 
hammers, lathes, millers, motor drives, 
and planers. Over 2,000 new and re- 
built machines are in stock and de- 
scribed in the catalog. 


MACHINES Atlas Press Co., North 
Pitcher St., Kalamazoo, Mich., has just 
published a 72-page booklet which in- 
cludes complete information on 1941 
models of Atlas lathes, drill presses, 
arbor presses, and shapers. Two new 
machines, a bench miller and a multi- 
ple spindle drilling machine, are de- 
scribed. 


MACHINING PROBLEMS _— Gisholt 
Machine Co., Madison, Wis., has pub- 
lished performance data sheets out- 
lining the practical solutions to vari- 
ous machining problems. Such prob- 
lems as turning diesel engine injector 
bodies, turning automotive testing 
equipment parts, and machining steer- 
ing clutch drums are discussed. 


MILLING MACHINES Sundstrand 
Machine Toql Co., Rockford, IIl., has 
issued a four-page leaflet which pro- 
vides construction specifications, oper- 
ating data and dimensions of the com- 
pany’s hand feed Rigidmil. 


MIXING MACHINERY A _ 24-page 
catalog is being circulated by the East- 
ern Engineering Co., 45 Fox St., New 
Haven, Conn., which describes and 
illustrates mixing equipment for indus- 
trial applications. 


MOTORS Pamphlet No. GEA-1868B, 
circulated by General Electric Co., 
Schenectady, N. Y., illustrates and 
describes in four pages the specifica- 
tions and operation of electric motors. 


SPECIALTY EQUIPMENT The De 
Vilbiss Co., Toledo, Ohio, is circulating 
a 44-page catalog which illustrates and 
describes, complete with specifications, 
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C. A. Weidner & Sons, 
Rochester, N. Y. are 
now able to do highly 
specialized metal cutting 
jobs that would be diffi- 
cult, tedious and prohi- 
bitive in cost without 
their DoAll Machines. 





Screw Machine Cams, averaging 


¥%"' thick and 8'' diam. cut on a 
DoAll at Remington Rand, 
Elmira, N. Y. 


Inc., 





Locking Cam and Cam Stop 
made of oil hardening tool steel 
cut directly on the DoAll (no die 
required) by Taylor Instrument 
Co., Rochester, N. Y 


Band Filer 


Does internal and external filing 





Continental 


on all metals. Action is continu- 
ous, which means faster, better 
results. 21 file bands available, 
Yo''", ¥"" and 4"' wide—flat, oval 
or half round. 





SPEED UP 


DEFENSE WORK 


Time—that's what we're all working 
against, not only in our defense pro- 
gram, but in regular industrial produc- 
tion. Wherever metal is shaped, cut 
and used, the DoAll Contour Machine 
can effect surprisingly large savings in 
time, labor and material. It's today's 
indispensable tool. 


NEW MODEL V-60 


A brand new model with three 26" wheels, the third 
one to give it a throat 60" deep. Handles large size 
and odd shaped metal parts and products. 


Four of these are in use at the Canadian General 


Electric Co. 


Investigate the DoAll immediately. Let us send a fac- 
tory trained man fo your plant to show you what a 
DoAll can do for you. 


NEW DoAIll GRINDER 


with Hydraulic 
Table Movements 


precision surface 
grinder—a_ real production 
tool. Less vibration because 
motor is built right on ball- 
bearing spindle. Work table 
travel is infinitely variable, up 
to 50 f.p.m., and has excep- 
tionally large bearing surface. 


A super 





FREE— ask for Literature on all DoAll Machines, or 
158-page Handbook on Contour Machining. 


CONTINENTAL MACHINES, INC. 


1310 S. WASHINGTON AVE. 


MINNEAPOLIS, MINN. 
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Liquid Grinding Compound 


100% grinding efficiency is 
best accomplished by careful 
consideration of the grinding 
fluid factor. The vital part which 
a properly applied, specialized 
grinding lubricant plays is too 
often overlooked. It can mean 
unnecessary sacrifice in quality 
of finish production speed, and 
cost of wheels. 


These handicaps can frequently 
be eliminated by going over 
your grinding problems with a 
STUART OIL Engineer. His 
highly specialized experience 
in the application of modern 
grinding fluids will help you 
secure top efficiency. 


a 





ASK FOR this in- 
formative booklet. 
Free working 
sample upon re- 
quest. Please send 
your name on 
Company Lefter- 
head. 


Be sure to visit the Stuart Oil 
Exhibit — Booth 174, at the 
1941 Machine Tool Progress Ex- 
hibition, Detroit, March 24-29. 


For All 
Cutting Fluid Problems 


D. A. STUART OIL CO. 
LIMITED 


Chicago, U.S.A. Est. 1865 
__. Warehouses in All Principal Metal Working Centers 
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sizes and prices, various automotive, 
portable and specialty equipment. Such 
items as air compressing equipment, 
air tanks, liquid spray guns and trans- 
formers are included. 


SPRAY MACHINES Binks Mfg. Co., 
Chicago, Ill., is circulating loose-leaf 
Catalog No. 78 which illustrates and 
describes spray painting and finish- 
ing equipment. 


STANDARDS “Index to AS.T.M. 
Standards, Including Tentative Stand- 
ards,” a bulletin published by Ameri- 
can Society for Testing Materials, 260 
So. Broad St., Philadelphia, Pa., gives 
information on all of the 952 stand- 
ards as of Dec. 1, 1940. Copies of the 
172-page» publication are furnished 
without charge. 


TRANSMISSIONS—Reeves Pulley Co., 
Columbus, Ind., has published a 124- 
page catalog on Reeves speed control. 
The catalog describes the operation 


‘and application of variable speed con- 


trol units. 


TOLERANCES The American Stand- 
ards Association, 29 West 39th St., New 
York, N. Y., has just published a 24- 
page pamphlet, “Tolerances for Cylin- 
drical Fits,” which explains the princi- 
ples underlying the setting up of a 
standard system of fits, the control of 
fits by means of limit gages, and the 
accuracy requirements for the gages 
themselves. Price, 25 cents. 





NEW BOOKS 





TEMPERATURE. Its Measurement and 
Control in Science and Industry—1362 
pages. Published by the Reinhold 
Publishing Corporation, 330 West 42 
St., New York, N. Y. $11. 


Temperature is often considered 
something to talk about when all other 
conversation languishes. But tempera- 
ture as presented here means a lot 
more than such casual remarks as, 
“T think it feels a little warmer today.” 

The basis of this text is a symposium 
held in New York City during Novem- 
ber, 1939, under the auspices of the 
American Institute of Physics in co- 
operation with the National Bureau of 
Standards and the National Research 
Council. Officers and committees of 
twelve technical societies worked on 
the program. To compile the record as 
it stands in this volume, they spent a 
tremendous amount of time and effort. 
The thirteen chapters can be divided 
in general under two headings: scien- 
tific consideration of temperature in 
the abstract, and particular applica- 
tions to specific branches of industry. 
Such range of treatment gives us 
papers, on one hand, concerning the 
“Reproduceability of the Ice Point,” 
having general scientific value, and 
papers, such as “Thermometers for 
Aircraft,” having timely application. 

Included with the papers are discus- 
sions which were developed at the time 


the symposium was held. For conven- 
ience of the reader, bibliographies are 
placed at the ends of individual papers, 
but 25 tables of generally useful data 
and a glossary of terms are found in 
an appendix. Many topics have been 
brought up to date. 


MECHANISM—By Stanton E. Winston, 
associate professor of mechanical engi- 
neering, Illinois Institute of Technol- 
ogy. 372 pages. Published by Ameri- 
can Technical Society, Drexel Ave. at 
38th St., Chicago, Ill. $3.50. 


Mechanism deals with the motion of 
machine elements as distinct from con- 
siderations of strength, wear and rigid- 
ity. When proportions of machine 
parts are considered, one departs from 
a study of mechanism into that of 
machine design. 

Machine elements are many and 
varied. If dealt with type by type, 
their description might lead to com- 
plication and confusion. The author 
has avoided such devious treatment by 
putting emphasis on the fundamental 
theory of his subject. He handles 
transmission of motion by taking up in 
turn a limited number of types of 
mechanism. His analysis of them is 
graphical rather than algebraic. 

In his treatment of the theory of 
motion, Professor Winston develops the 
basic subjects of instant centers, rela- 
tive velocities and velocity diagrams. 
He then discusses the three ordinary 
modes of transmission: linkwork, wrap- 
ping connectors and direct contact 
mechanisms. 

Each chapter is followed by a series 
of questions and answers for conveni- 
ence in using this volume as a text- 
book. This text is designed to supple- 
ment the author’s Machine Design. 


ANALYTICAL MACHANICS FOR ENGINEERS— 
By Fred B. Seely and Newton E. Ensign. 
Third Edition. 450 pages. Published 
by John Wiley & Sons, Inc., 440 Fourth 
Ave., New York. $3.75. 


Written to present those principles 
of mechanics that are believed to be 
essential for the student of engineer- 
ing, this book is aimed to make the 
principles of mechanics stand out 
clearly. These principles are built up 
as much as possible from common ex- 
perience and are applied to concrete 
problems of practical value. The prin- 
cipal changes in the third edition of 
this book consist of the addition of a 
number of new problems and figures, 
some reduction in the text discussion 
in the first three parts, and the addi- 
tion of a new chapter on mechanical 
vibrations in the fourth part. The book 
has been completely reset, and many 
detailed changes in the presentation 
of the subject have been made for the 
purpose of giving special emphasis to 
various ideas, concepts, and principles 
that experience has shown are especi- 
ally difficult for the student to grasp. 
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Likewise, several comprehensive illus- 
trative problems have been added, par- 
ticularly in the sections on Statics and 
Kinetics, for the purpose of empha- 
sizing the importance of a _ general 


method of attack in applying the prin- | 


ciples of mechanics to the solution of 
problems. 

The book is divided into four parts; 
namely, Statics, Kinematics, Kinetics, 
and special topics. The fourth section 
consists of a group of special topics 
somewhat more advanced than those 
treated in the first three parts. They 
include discussion of such subjects as 
mechanical vibrations, balancing, the 
gyroscope, further study of the acceler- 
ation of a point, and a chapter on 
governors. 

Both kinetics and kinematics have 
been developed with regard for the in- 
creasing importance of dynamics to 
engineers. The geometric and physical 
conceptions and interpretations of the 
quantities in kinematics have been em- 
phasized rather than the mechanical 
conception. The treatment of kinetics 
has been restricted to the more com- 
mon types of motion found in engineer- 
ing practice, but these motions have 
been treated more fully than is usual in 
elementary texts on mechanics. This 
is particularly true of plane motion. 
Graphical methods of representation 
and of solution have been used fre- 
quently throughout the _ book. A 
knowledge of elementary calculus is 
assumed. 


THE METALLURGY OF DRAWING AND PRESS- 
Inc—By J. W. Jevons, 699 pages. Pub- 
lished by John Wiley & Sons, 440 
Fourth Ave., New York. $10. 


Here is a subject in which practice 
has preceded theory. Because of the 
rapid growth in the use of sheet metal 
in the automobile and aircraft indus- 
tries, the shop man has been compelled 
to use his ingenuity in solving the 
urgent problems inherent in their draw- 
ing and pressing. 

That he has succeeded admirably 
without what is commonly called “sci- 
entific” help is no reason why this im- 
portant branch of the metal-working 
industry should not catch up with 
itself. Dr. Jevons’ book should help it 
to do so. 

Drawing and pressing represent a 
new branch of metal-working. It is 
true that since early times, meta! sheets 
were hammered out and skillfully fash- 
ioned as exemplified by the body armor 
worn in the middle ages. However, these 
products were made by hot or cold 
forging operations which cannot be 
compared to the mechanical tooling of 
modern metal-working presses. 

Dr. Jevons’ book devotes much space 
to the practice as well as to the theory 
of these operations. It is intended both 
for the student and the practical shop 
man. Indeed, if it brings these two 
groups together, it will perform a signal 
service in the advancement of an art 
that until now has progressed too fast 
to take stock of itself. 
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OF KIN Tools WILL HELP 
SPEED UP PRODUCTION.... 


Like many another product, the Precision Tool of 
1941 is a great improvement over its predecessor 
of only a few years ago. Outstanding among 
advancements made in recent years are the new Lufkin 
Universal Indicators, Master Planer Gages, and improved 
Micrometers. Developments in these tools — to take only 
a few examples — permit you to do not only a better job, 
but to do it faster and with less chance of costly error. So 
keep pace with the speed of 1941 — use 1941 tools — use 


Lufkin Precision Tools. 


BUY THROUGH YOUR DISTRIBUTOR 


UF KIN 


SAGINAW, MICHIGAN + NEW YORK CITY 
TAPES - RULES - PRECISION. TOOLS 
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You'll find plenty of Aluminum Alloy forgings, 
little fellows like these, doing man-sized work. 
Their high strength-weight ratio and uniformly 
sound metal qualify them for such tough jobs as 
these; trowel handle supports, shift levers, handle 
bar extensions, spray gun housings, hardware and 
racing horseshoes. 

Aleoa Aluminum forgings are held to close 


dimensional tolerances. Parts can be quite compli- 





cated, eliminating many machining and assembly 
operations, with the result that manufacturing 
costs are less. Surfaces are smooth, so forgings 
take a fine finish. Forgings are highly resistant 
to corrosion. 

Alcoa Aluminum forgings are made in a variety 
of alloys, suiting their characteristics to the re- 
quirements for the parts. ALUMINUM COMPANY OF 


America, 2107 Gulf Building, Pittsburgh, Pa. 
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THE DESIGNER 


ALLOYS 


You wouldn’t just order “meat” when yourre all set 
for a juicy steak. You’d probably say “porterhouse,” 


surrounding it with plenty of specifications about 





that steak and how 


DEFENSE COMES FIRST 


To meet the needs of the National 
Defense Program, plus the 
normal demands of peace, a 
vast expansion of our already 
greatly increased production 
capacity is being speeded. When 


it’s to be prepared. 
Designers, in draw- 


ing up material 


the emergency is past, there will specifications for the 

be more Aluminum available : 

than. ever before. manufacturer, are 
Meanwhile,if you can’t get all a 

the Aluminum you want when equally “choosy in 

you want it, remember Alumi- 

num is helping you by helping selecting Aluminum 


to meet the National emergency. 
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Alloys. They know from available Alcoa data, or 


through their own experience, what to expect of 


certain alloys. If it’s a new job, they may set 
various alloys to work, exposing them to condi- 
tions simulating actual service. 

As a starter in building up your data file, you 
should have the book, ““Aleoa Aluminum and its 
Alloys.” It covers this broad field in a concise 
but comprehensive manner. For a copy of this 
book, write ALUMINUM COMPANY OF AMERICA, 


2107 Gulf Building, Pittsburgh, Pennsylvania. 
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The Illinois Metal-Working Industries 


Take Emergency Demands in Their Stride 


a est 


“aja” Everybody’s talking about 
ae, Se ‘“*bhottlenecks.’’ Most 


tremst® 


“bottlenecks” are short- 
ages of tools or parts which occur 
where Industry is not accustomed 
to meeting peak demands. In the 
Metal-Working Industries, Illinois 
manufacturing and fabricating 
plants are used to, and ready for, 
stepped-up production. 


Illinois is one State where nor- 
mal production schedules are 
based on a constantly increasing 
volume of output. Expansion is 
the rule and where growth is ex- 
pected, it is provided for. Plant 
facilities are flexible. Management 
is adaptable to change. Skilled 
labor is trained ina greater variety 
of trades and occupations. 


Illinois is the center of tool pro- 
duction. The “bottlenecks” which 
are apt to arise in many localities 
are less likely to occur in Illinois. 


To Metal-Working Industries 
seeking the best location for new 
factories or branch plants—and to 
contractors serving the National 
Defense Program—the Illinois 
Development Council offers com- 
plete cooperation in furnishing 
data on plant sites, availability of 
labor, materials, and other facili- 
ties of production or distribution. 


Write today for a special con- 
fidential report giving full details 
regarding Illinois advantages 
which apply to your business. 
Your inquiry will, of course, be 
kept strictly confidential. Write— 


Illinois Development Council e State House e Springfield, Ilinois 






‘ 





TATE OF BALANCED ADVANTAGES 






Illinois has more 
than 2,300 metal- 
working plants, 
with over 300,000 
skilled workers. 











Illinois leads in the 
midwest in metal- 
working. Annual 
production totals 
$3,000,000,000, 
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CUTS OIL 
abadalil costs IN 


HALF...STOPS OIL LEAKAGE 


Many “cure-alls” were tried at an Illinois milling plant 
to eliminate hot bearings and leakage when ordinary red 
engine oil was used to lubricate line shafting, mill rolls 
and sifters. A tallow product was tried, but high bearing 
temperatures persisted. Then an expensive non-fluid oil 
was used. That solved the problem, but lubricating costs 
jumped. Finally Stanodrip was tested at the suggestion 
of a Standard Oil Engineer. It also eliminated overheat- 
ing and leakage, but at half the cost of the “special” 
product. 

If you have any bearing lubricating problem, try the 
Standard Oil Engineer first. It will save you a lot of time 
experimenting and may save a great deal more in lubri 


cant and maintenance costs. 





FOR LONG 
TOOL LIFE 


Acme Cutting Oil is a high production oil. It is highly 
sulfurized. That means that it reduces friction between 
the tool and the work. As a result, tools stay sharp and 
finish is improved. It also means that there are fewer 
interruptions of production for tool grinding and setting. 
Acme has made these economies on many types of pro- 
duction jobs in broaching, drilling, hobbing, ete. Why 
don’t you select one job in your shop? Let a Standard 
Oil Engineer recommend the grade of Acme that he 
thinks will reduce costs. Then watch what happens. 


CUTTING OL 


WHEEL LOADING... RUSTING 
..- STOPPED WITH 


A certain Indiana foun- 
dry and machine com- 
pany was having just 
about all the trouble any- 
one could have with an emulsified cutting oil. 

A Standard Oil Engineer was asked to find out what 
could be done. He knew that wheel loading is frequently 
caused by a rich mixture of soluble oil or by an unstable 


SOLUBLE Off 





emulsion, and that rusting is caused by a lean mixture of 
soluble oil or by the poor rust preventive quality of the 
oil. He knew Superla Seluble Oil would end all these 
troubles because it forms a uniform stable emulsion even 





in hard water. This would prevent wheel loading. It 
could be used in comparatively lean mixtures and still 
secure adequate rust protection. 

And that is just what happened when Superla Soluble 
Oil took over machining operations in this foundry. 


NOW, MORE THAN EVER, 
YOU NEED A STANDARD 
LUBRICATION ENGINEER 


When stepping up the output on machining operations, 
don’t overlook your cutting oil. Products that have been 
economical under normal conditions may prove costly 
when equipment is pushed to capacity. Let a Standard 
Oil Engineer help you check this highly important side 
of your production problem today. His knowledge of 
cutting lubricants may save you many hours of experi- 
menting. Call any Standard Oil Company (Indiana) 
office or write 910 South Michigan Avenue, Chicago, 
Illinois. In Nebraska, write Standard Oil Company of 
Nebraska at Omaha. 
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RAMET 


Tantalum-Tungsten Carbide Tools 





PROVE their worth... at LOWER cost 


If you buy in the dark you must expect less than 
you pay for. 


This is particularly true in the purchase of car- 
bide tools—especially today. 


This fact is irrefutable: Wherever outstanding 
jobs of steel cutting are being done today, 
Tantalum Carbide tools are doing them. And of 
all brands of Tantalum Carbide, Vascoloy-Ramet 
Tantalum-Tungsten Carbide tools are doing 
the best job. 


For instance, in many important plants the ma- 
jority of steel being cut today is being cut with 
Vascoloy-Ramet Tantalum-Tungsten Carbide 
Tools. 


This is because the Fansteel Metallurgical Cor- 
poration and its associated and affiliated com- 
panies have ‘‘fathered”’ the scientific research 
and development which has resulted in the best 
carbide tools available. 


These scientists, working with the crude ores, 
were the first to blend a carbide that would cut 
steel—Tantalum Carbide, which, because of its 
low coefficient of friction, eases its way through 
tough steel with less tool wear, cratering and 
chip wear and consequent longer tool life and 
lower cost. 


Furthermore, Fansteel pioneered and developed 
the use of pure Tantalum in this country; is one 
of the largest producers of pure Tungsten; and 
has the largest staff of research scientists in the 
field of powder metallurgy. 
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In Vascoloy-Ramet tools you have all the com- 
binations of Tantalum Carbide, Tungsten Car- 
bide, Tantalum-Tungsten Carbide, Titanium 
Carbide, plus all the grades and basic shapes 
necessary to meet any metal cutting problem. 


The combination of the engineering skill of the 
Vascoloy-Ramet Corporation; Fansteel’s scien- 
tific research; the standing of its associate com- 
pany, Vanadium-Alloys Steel Company, and the 
broad experience of leading tool manufacturers 
who are authorized Vascoloy-Ramet agents, as- 
sure you excellent cooperation and service. 


This manual tells the en- 
tire story of Vascoloy-Ramet 






tools and blanks; their 
available grades and shapes 
and suggestions for their 
use. Send for it. 





"Nascoloy 
RAMET 





VASCOLOY-RAMET CORPORATION 


—— North Chicago, Illinois 


VANADIUM-ALLOYS STEEL COMPANY 


Pittsburgh, Pennsylvania 
and 


FANSTEEL METALLURGICAL CORPORATION 
North Chicago, Illinois 


Factory Owned Branches: Jersey City . . . Detroit 
Cleveland ... Milwaukee . . . Syracuse . . . Pittsburgh . . . 
Cincinnati . . . Hartford . . . Providence . . . Philadelphia 


Authorized Agents in Principal Cities 
In Canada: Carbide Tool and Die Company, Ltd., Hamilton, Ont. 
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Whether you are making 


FIGHTING PLANES o- 
ROLLER BEARINGS 





Use these made-to-measure steels to 





insure dependable performance—make 
fabrication easier—keep costs down. 


HERE are good reasons why we 
are able to make these claims 
for U-S-S Carilloy Alloy Steels. 
First of all, the making of Carilloy 
Alloy Steels is with us a precise and 
exacting process in plants which make 
a specialty of alloy steel production. 
Here, the finest and most modern 
equipment is matched by the skill of 
experienced mill and metallurgical 
personnel, and every order, whether 
large or small, receives individual 
care and attention. 


Secondly, we go a long way to dig 
out the facts that forecast the be- 
havior of U-S-S Carilloy Alloy 
Steels. Steels that are destined for 
especially severe or unusual service 
are subject to a program of investiga- 
tion which may go far beyond that 
ordinarily required to determine 
quality. 

Finally, to help you fit the right 
steel to your needs with the least 
trouble, waste, and delay, the expert 
assistance of our metallurgical con- 


tact men is always available. These 
men know steel. They are familiar 
with the steel problems of many dif- 
ferent industries. They can compe- 
tently advise you in the most ad- 
vanced shop methods of using steel. 
If you are treading strange, new paths 
in your manufacturing today, their 
assistance can be invaluable. 


U-S:S CARILLOY dependable ALLOY STEELS 


CARNEGIE-ILLINOIS 


STEEL 
Pittsburgh and Chicago 





Columbia Steel C 


pany, San Fr 


, Pacific Coast Distributors 


CORPORATION 


+ United States Steel Export Company, New York 


SN TED SPADES ST E Be 
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THEY PREFER TEXACO > 


Mere railroad rolling equipmen: in the 
U. S. is lubricated with Texace than 
with any other brand. 


* More tourists use Texaco Fire-Chief 
Gaseline than any other brand. 


More scheduled airline mileage within 
% the U.S. and to other countries is flown 
with Texaco than with any other brand. 


Mere buses, more bus lines and more 
* bus-miles are lubricated with Texace 
than with any other brand. 


More copper is produced in the U. S. 
% by mines using Texaco Products than 
by all other copper mines combined. 


More stationary Diesel horsepower in 
* the U.S. is lubricated with Texace than 
with any other brend. 


More Diesel horsepower on streamlined 
%& trainsintheU.S.islubricated with Texaco 
then with all other brands combined. 








MARCH 19, 1941 


THE EROACH STAYS 


ROACHING splined holes in this 
universal-joint drop forging, the 
chips fall off, the broach runs cool, 
the finish is better, with no welding, 
no tearing. The broach itself lasts 
20% longer. 

All this from the use of TEXACO 
SULTEX CUTTING OIL “DD.” 

This broaching job is typical of 
greatly improved results everywhere 
in cutting and grinding machining 
operations . . . using TEXACO Sultex 
Cutting or Soluble Oils. 

The outstanding performance that 
has made Texaco preferred in the 
metal fabricating field has also made 
it preferred in the fields listed in the 
panel. Buyers in these fields are enjoy- 






















~ 

OIL GEAR BROACHING MACHINE 
ond the universal-joint forging in 
which it broaches a 55" splined 
hole... showing big improvements 
over previous coolant, plus a 20% 
increase in broach life. Texaco 
Sultex Cutting Oil “DD” used. 


ing many benefits. You, too, will find 
important advantages when you use 
Texaco Lubricants and Fuels. 

A Texaco Lubrication Engineer will 
gladly cooperate in increasing tool 
life in your shop. Phone the nearest 
of more than 2300 Texaco distribut- 
ing plants in the 48 States, or write: 

The Texas Company, 135 East 42nd 
Street, New York, N. Y. 





} 
TEXACO DEALERS INVITE YOU TO ENJOY 


>, FRED ALLEN in a full-hour program 
| every Wednesday night. CBS, 9:00 E.S.T.. 
4 8:00 C.S.T., 10:00 M.S.T., 9:00 P.S.T. 


METROPOLITAN OPERA every Sat ia] | 
urday afternoon, NBC. See local Ne) 
newspaper for time and station. 








' TEXACO Lubricants 


AND METAL-CUTTING COOLANTS 
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pw use of McCaskey Tool Control saves hundred of hours 
a week for our set-up men, machine operators, machines and crib 
attendants and has enabled us to materially reduce our crib 
inventory." This is the statement of Mr. F. R. Lewis, Tool Super- 
visor, Mueller Brass Company, Port Huron, Mich. He continues: 

"Since we machine an infinite variety of screw machine parts 
and brass forgings, more than 3000 tools move in and out of our 
crib daily. All are specially designed and most of them are used 
in several set-ups. Some for as many as fifty different parts. 

"It is most important for us to be able to locate every tool 
in our shop without delay. The adoption of McCaskey has elimi- 
nated the costly non-productive time frequently wasted by both 
men and machines, while missing tools were located. Improved 
service to our customers, particularly on rush and emergency jobs, 
is another result. 

"The Control also provides a monthly turnover record for 
each tool that indicates the tools and quantities of each to be 
reordered. The data is easily secured and it removes all guess- 
work from this important job. As a result our inventory has been 
substantially cut, but we know that we are carrying sufficient stock 
for our top requirements. 

“Other advantages further justify our installation of Mc- 
Caskey Tool Control, but these savings alone have repaid our 





investment many times over." 









You know what tools you need with McCaskey, no more no less. You 
know where every tool is, can locate them in a few seconds; no lost 
time for machines and men. No loss or theft and much less breakage. 
Easily installed in the busiest crib. Surprisingly inexpensive. Speed-up 
your production with McCaskey. Write today for facts. . 











THE McCASKEY REGISTER COMPANY 
ALLIANCE, OHIO 





VicCASKEY INDUSTRIAL CONTROLS 


PRODUCTION ¢ INVENTORY e MAINTENANCE 


t Representative pieces of the thousands of brass 
forgings manufactured by Mueller Brass Company 
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WYCKOFF COLD DRAWN STEEL ¢ WYCKOFF COLD DRAWN STEEL 
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Ave your production facilities fully ener- 
gized with correct steels or are they suffering 
from an operating problem that's starving for 
lack of quality steels and steel uniformity? 
Regardless of how serious your situation is, a 
change to WYCKOFF Cold Drawn Steels is a 
tonic that will definitely straighten-out that 
production curve. 

When should you change? Any time. The 
easy working qualities and strict uniformity 
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1941 
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DRAWN STEEL COMPANY 


First National Bank Bldg., Pittsburgh, Pa. 
3200 So. Kedzie Avenue, Chicago, Illinois 
Mills at Ambridge, Pa., and Chicago, Ill. 
Warehouse Stocks in Principal Cities 


Manufacturers of Carbon and Alloy Steels.., Leaded 
Steels ...Turned and Polished Shafting. . Turned 
and Ground Shafting . . . Wide Flats up to 12” x 2” 


When to change horses... 


In steel, any time your production curve starts 
to look “sway backed”—it’s time to change! 


of WYCKOFF Steels make every operation 
easier—faster—and once tooling is set—it 
stays set and produces. 

Make the change to WYCKOFF Cold 
Drawn Steels for ten days and notice the 
improvement—then standardize for produc- 
tion. It's available to you from WYCKOFF 
distributors in all principal cities and from 
complete mill stocks in both Pittsburgh and 
Chicago. Change now to WYCKOFF! 
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All along the line you'll find enthusiasm for Mallory’s 
standardization of welding tips. They insure the greatest 


possible number of welds between re-dressing ... the greatest 


possible number before replacement is necessary. And when 
replacement must be made... there’s never any need to 


wait for special orders to be completed. 


Mallory’s standardization program has covered years of the 
closest cooperation with leading welding machine manu- 
facturers. You can be sure of the exact tip you need for your 
purpose and machine. Why not cash in on the investment 
Mallory has made to insure better, cheaper welds ? 


P. R. MALLORY & CO., Inc. 
INDIANAPOLIS INDIANA 
Cable Address —PELMALLO 
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> Is Your Mop-Up Squad Prepared? 


Haste makes waste—a lot of waste in these times. Waste underfoot, - 
overhead, in the machines and valuable metal chips, paints and powders § 
that can easily be reclaimed. 


Just one of the applications on this page may easily save the cost of a 
Spencer vacuum system in a few months. It is estimated that 80 per cent 7 
of the plants in the country could use vacuum cleaning either for recla- 
mation of materials, reduction of fire, explosion and health hazards, or to (9 
speed up production. There is a unit of the proper size and dirt capacity | 
for your plant. Sizes range from %4 to 40 H.P. in the portable units and R 
up to 100 H.P. in the stationary system. ) 


DEMONSTRATION WITHOUT OBLIGATION 


It is not necessary to guess or speculate. A Spencer portable can be % | 
placed in your plant within a few days. A demonstration of its ability to 09 
save time, materials, men or machines will prove its value. 


A Trial Without Obligation—Use the Return Postcard 





THE SPENCER TURBINE CO. 
Hartford, Conn. 


Please send me your booklet on Industrial Cleaning 1) 
and any special information on the following subjects: 


RECLAIMING METALS [) FLOOR CLEANING 0 
DUST PREVENTION oO OVERHEAD CLEANING [) 
WASTE REMOVAL oO MACHINERY CLEANING [() 


Please have representative call 1). We would like to discuss 
a demonstration without obligation (). 









7, 7%, 
H.P. od | ae 
DIRT 
CAPACITY 


WATCH THE MAN WITH THE HOSE 


He is your first line of defense against waste time, 
waste materials and the principal hazards of your plant. 
He can vacuum clean large areas at less cost, remove 
dirt and dust before painting, or move sand, metal 
chips, soapstone by the ton. 





And he can clean greasy floors, get inside your most 
complicated machinery with a powerful vacuum, or 
pick up the finest dust in your precision departments. 

Watch this man and what he is doing for others 
because he is probably coming to your plant. 

In many cases the cost of the vacuum cleaning equip- 
ment is paid for in a few months. 


We prefer to study your problem on the spot, and 
select the right power, dirt capacity and tools for the 
job at hand. We can reach conclusive results with a 
Spencer Portable for test purposes even though a 
stationary system may be the best suited to your needs. 


USE THE RETURN CARD NOW. IT COSTS EXACTLY NOTHING TO 
FIND OUT WHAT SPENCER VACUUM CAN SAVE IN YOUR PLANT 





Permit No. 221 . 
(Section 510, P.L. & R.) 


HARTFORD, CONN. 


BUSINESS REPLY CARD 
- No Postage Stamp Necessary if Mailed in the United States 


2c—POSTAGE WILL BE PAID BY—._ . 





STATIONARY AND PORTABLE VA M CLEANING SYSTEMS 


| THE SPENCER TURBINE CO. » HARTFORD, CONN iE 
THE SPENCER TURBINE CO. ‘ 


STATION A, DRAWER E 
HARTFORD, CONN. 
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This pressure regulator valve, machined from Republic Enduro“ Stainless Steel bar 


To the Metal Working Industries it stock, keeps fuel flow at constant pressure from the fuel pump to airplane motors. 


is not news that the present demand 
for steel is enormous. Industry will 


er Roane of cumnying Sarees Bie There are plenty of cases where a pound of 


National Defense program. At the 
same time it must provide for the 


Sein citi aah the Gans Republic ENDURO* is machined into many tiny 
highest standards of living. All this 


requires large quantities of steel.  PCIts for use in vital places—where abrasion, cor- 


During its ten years of existence, s ‘ ' ’ 
Republic Steel has been consiently  YOSIOnNOr heat would quickly ruin other materials— 


improving equipment, enlarging 


capacity, training men. Now this where only stainless steel can make the entire unit 


organization is setting new records 


for the production of steel...records practical—where this long-wearing metal is worth 


of which our men of steel are proud. 


In both mills and offices the men = its weight in gold. © Republic supplies ENDURO 


of Republic are doing their level 
best to serve the nation with steel 


ap praaaybrcdy ser pet sa in hot rolled and cold drawn bars having up to 
90% the machinability of Bessemer screw stock. 


We have a series of technical booklets on the 
various types of ENDURO—and booklets on fabricat- 
ing and on welding. Write for any or all of them. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division: Massillon, Ohio « General Offices: Cleveland, Ohio 


BERGER MANUFACTURING DIVISION + CULVERT DIVISION + NILES STEEL PRODUCTS DIVISION 
STEEL AND TUBES DIVISION « UNION DRAWN STEEL DIVISION + TRUSCON STEEL COMPANY 
* Reg. U. S. Pat. Off. 


EPUBLIC S4¢Q@W/t6- STAINLESS STEEL 













EETS—STRIP—PLATES—BARS—RODS—WIRE-—TUBING—BOLTS—NUTS—RIVETS 














SIVYER STEEL 
and HEVI DUTY FURNACES 


Much of the quality of Sivyer Castings is due to the accuracy 













and uniformity of the heat treatment they receive. For 
more than fourteen years a Hevi Duty Electric Car Type 


Furnace has been a factor in establishing this high quality. 


Write for descriptive bulletins of Hevi Duty Furnaces 


HEVI DUTY ELECTRIC COMPANY 
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IN HOBBING GEARS AND SPLINES 
FOR THE AUTOMOTIVE INDUSTRY 


@ The automotive industry has long 
been recognized as the "pace setter" 
for mass production and close accu- 
racy so essential to the economical 
output of quality cars. It also has a 
reputation for selecting tools for 
maximum efficiency. Cleveland Rigid- 
hobbers share this recognition by 
producing 80%, of all of the gears and 
splines hobbed in the automotive field. 
Surely the proved ability of Rigid- 
hobbers in meeting the demands of 
this exacting industry recommends 
them for use in other industrial plants 
where accuracy and high productive 


capacity is an established requirement. f 








CLEVELAND «© + + OHIO 




















Test Your 
Cutting Oils 


Witha Mike 


PRECISE WORK— MINIMUM 
REJECTS—TELL THE STORY! 






















WHEN YOU GET REJECTS... check 
up on your cutting oils! 


The right cutting oil can make the 
difference. Your micrometer will 
quickly prove it. 








Ask a Socony-Vacuum engineer to 
look at your toughest job. The cut- 
ting oil he recommends may result 
in important savings. 


? * Socony-Vacuum for) 
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WHEN YOU CALL IN SOCONY-VACUUM, 
you profit from these four important lubrication 
advantages : 

1. SKILLED LUBRICATION COUNSEL of a 
Socony-Vacuum Man backed by 75 years’ expe- 
rience... greatest in the petroleum industry. 

2. A COMPLETE LINE OF LUBRICANTS... 
a scientifically correct oil or grease for each and 
every job in your plant. 


1941] 





3. NEW LUBRICANTS ahead of new needs 
... developed in close cooperation with machine 
builders by the famous Socony-Vacuum Re- 
search Laboratories. 


4. HALF-A-MILLION CASE HISTORIES be- 


hind the recommendations of our engineers. 

SOCONY-VACUUM OIL CO., INC.—Stardard Oil of New 
York Division —White Star Division —Lubrite Division — 
Chicago Division— White Eagle Division—Wadhams Division 
—Magnolia Petroleum Co.—General Petroleum Corp. of Cal. 





| Correct Lubrication 
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GUN 
BROACHING 


FIFTEEN 
TIMES FASTER! 


To rifle these Harrington & Richardson Reising Sub-Machine Gun 
barrels — being made for a "friendly foreign government" by the 
Harrington & Richardson Arms Co. of Worcester, Mass. — used to 
take fifteen minutes each. Now, with Lapointe equipment, the job is 
done in less than one. Using a standard Lapointe Horizontal Hydraulic 
Broaching Machine, a specially developed broach and an extremely 
simple fixture Lapointe engineers have put this formerly slow job on 
a high production basis. 


New and unusual jobs are being encountered every day in the 
National Defense program, and the manufacturer who can meet 
these problems and produce results — speedily — is the one who 
will find profits in the exacting task of arms production. Lapointe — 
Pioneers in the Art of Broaching — are ready to help you work out 
problems involving the rapid production of accurate flat, curved or 
irregular surfaces as well as all types of cylindrical work such as gun 
barrels, gun parts and breech blocks. 


APO 


THIS BARREL 


WITH 


Lapointe equipment and Lapointe 
methods have made broaching a 
high precision as well as a high 
production operation. Let us 
study your new manufacturing 
problems and show you the 
opportunities for greater speed, 
accuracy and economy that 
Lapointe Broaching Machines and 
Broaches make possible. 














é 


“LAPOI 


Below: Lapointe Horizontal Hydraulic Broaching Machine 
in the plant of the Harrington & Richardson Arms Co., 
Worcester, Mass., rifling barrels by broaching method 
for Harrington & Richardson Reising Sub-Machine Guns. 
These guns, meant for close work, weighing but six pounds 
and fire 300-500 shots per minute. 
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TE MACHINE TOOL CO. 


HUDSON, MASS., U. S. A. 























Its nose to the grindstone, this 


blower system uses 


AMERICAN METAL HOSE 


In this battery of cutter sharpeners the hazard of a steady stream 
of sparks and metal particles is removed by a blower system that 
sends out a suction line of American Flexible Metal Hose to each 
machine. Handling of hot sparks and sharp, abrasive metal par- 
ticles is a “run of the mill” job for this particular style of hose. And 
further advantages lie in its easy adjustability to various positions, 


ESIGNERS of modern machine tools and 
D operators of up-to-date machine shops 
have learned that it pays to use the RIGHT 
flexible connections on all of their equipment— 
whether for the blower system, coolant lines or 
hydraulic feed. Poor connections mean eventual 
breakdowns, and breakdowns cost money. 

To avoid these costly shutdowns, leading 
manufacturers of machine tools are equipping 
their units with strong, durable American Flex- 
ible Metal Hose and Tubing—as flexible as 
garden hose with all the strength you'd expect 


its low cost and long life. And how this flexible hose stays put! 





from its all-metal construction. Would you 
like to know more about this money-saving 
flexible metal hose and tubing? Just drop us 
a note saying, ‘Send me your literature for the 


machine tool industry.” 
7 
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Hundreds of problems involving flex- 
ible metal connectors in theconveyance 
of steam, air and oil have been solved 
by the products of American Metal 
Hose. This book will bring you com- 
plete information on American Seam- 
less, the most dependable flexible 
metal tubing you can buy. 41267 
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AMERICAN METAL HOSE BRANCH of THE AMERICAN BRASS COMPANY 
General Offices: Waterbury, Conn. + Subsidiary of Anaconda Copper Mining Company 


New Toronto, Ontario 





ANACONDA 


+ 
t 


In Canada: Anaconda American Brass Ltd., 
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A change in tooth design, recommended 
by “Illinois Tool” engineers, produced 
gears that ran smoother and lasted 
many times longer! 


The arbitrary selection of so-called “standard” 
gear tooth dimensions by rule-of-thumb methods 
does not always result in a choice of gears best 
suited for the particular class of work involved. 
Among the problems that must be thoroughly 
understood to secure the fullest efficiency from 
gear drives are: 


(1) WHEN and WHY to use 1414° pressure angle 
(2) WHEN and WHY to use 20° or any other pres- 


sure angle 


(3) WHEN and WHY to use spur and helical gears 


ILLINILE 


HIGH SPEED 
PRODUCTION TOOLS 


Milling Cutters 
Ground Hobs 
Broaches 
Shaper Cutters 
Ground Form Tools 
Special Tools 
Die Filing Machines 
Gear Measuring Machines 


MANUFACTURERS OF ME 


2501 N. KEELER AVENUE, CHICAGO, I 
yright 1941, Illinois Tool Works 


: Ta Kc} SOLVE INDUSTRY’S PRODUCTION PROBLEMS 


(4) WHEN and WHY to use “long and short” ad- 
denda designs 


(5) WHEN and WHY to use “full depth” standard 
gear teeth and “stub tooth” gear designs 


Many manufacturers have learned to rely on 
‘Illinois Tool” engineers for competent advice on 
such gear design problems. If your gearing 
problem is of a special nature, you may be able 
to profit similarly by submitting it to the Illinois 
Tool Works for analysis and suggestions. 


ILLINOIS 


TOOL WORKS 










SEM S FASTENER UNIT 





@ This pre-assembled Shakeproof Lock Washer and 

Screw Fastener Unit is now being used on hundreds 

of leading metal products, including automobiles, \ 

radios, electrical appliances, etc. It reduces pro- \ 

duction costs—speeds up assembly operations and 

improves product performance. Besides its time- * SEMS is the registered trade- 


saving advantages it definitely produces a stronger mark of the Illinois Tool Works, 


fastening because, as indicated at the right, the lock riper es a. 


washer fits closer to the screw shank which allows post tech Weis aso wed in 
SEMS Fastener Unit greater tooth contact and, consequently, a more the manufacture of SEMS Fas- 


ith ext It lock 
at 7 Aantal powerful lock between the screw head andthe work. _ tener Units. 


SEMS Fastener Unit 
with internal type lock 
“ washer. 


* Leck Washer and Screw No lost lock ‘iden -- 
delivered as one unit. an important saving. 
SEMS Fastener Unit 
with dome lock washer ——— ot ae zu 
—internal teeth. —! aie 4) is 


SEMS Fastener Unit 
with external-internal 
type lock washer. 


No “‘bottle-neck"’ delays Makes it easier to fasten Can be used in hopper-fed Inventories balance — one 
-speeds up production. hard-to-reach parts. automatic drivers. order covers both parts. 


SEMS Fastener Unit 
with countersunk type 
lock washer. 


SHAKEPROOF LOCK WASHER COMPANY FREE 






Distributor of Sshakeproof Products SAMPLES 
Manufactured by ILLINOIS TOOL WORKS 
2501 North Keeler Avenue, Chicago, Illinois Test SEMS ae 
f , Plants at Chicago and Elgin, Illinois Units yourseli— 
In Canada: Canada Itlinois Tools, Ltd., Toronto, Ontario — for samples to- 
\ l ALL SHAKEPROOF Copyright 1941 Illinois Tool Works y 
U SCREW PRODUCTS cone 





AVAILABLE WITH 
| PHILLIPS RECESSED HEADS! 
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Watch the Besly Parade! 


ARCHING out of the Besly Engineering Department a veritable parade of Automatic and Semi-Automatic 


Machines. 
Above we show just a few of the many special purpose Besly Grinders that are daily lowering costs— 


producing more accurate surfaces and improving finish. Let us tell you what the Besly Grinder and the 


Famous Besly Titan Steelbac Abrasive Wheel can do for you. 


CHARLES H. BESLY AND COMPANY 


118-124 NORTH CLINTON STREET * CHICAGO, ILLINOIS 
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A BRAND-NEW Defense Handbook 


In two colors 
(Second color to show parts in 
process) 






128 Pages 
834, x 115 in. 


: 


HOW TO FORGE AND MACHINE ARTILLERY SHELLS 


Now, for the first time, all available information on 
the forging and machining of artillery shell has been 
combined in one comprehensive, heavily illustrated vol- 
ume. Included are a complete description of the “pilot” 
75-mm. shell and cartridge-case production lines at 
Frankford Arsenal, a description of the Stewart- 
Lloyd process for shell forging now in use in Canada, 
and far-reaching explanations of tooling set-ups for 
installed and available machining equipment. 


Contents of this book were originally published 
separately as eight special Armament Sections in Ameri- 
can Machinist. These 128 fact-filled pages include all 








AMERICAN MACHINIST 
330 W. 42nd St., 
NEW YORK, N. Y. 


Please send me, as soon as published ........ copies of ‘“‘Artillery Shell 
Manufacture’. I enclose check or money order for $............. ($1 per 
copy in small quantities, $0.80 per copy for orders of 10 or more). 


Name ... 


Company 


(Sold in United States and Canada only) 





the material having specifically to do with the forging 
and machining of shells and the forming of cartridge 
cases. It is these pages which have been most in 
demand by industrial executives and Ordnance officers 
alike. Several of these are sections which are out-of- 
print again, even after two large reprintings. 


The distinctive, clarifying, technique developed for 
the American Machinist Armament Sections is used 
throughout this book. This unique, illustrative method 
shows in color the part being machined or otherwise 
fabricated. 


Included in the book is everything the production 
executive—regardless of title or function—needs to 
know to handle efficiently the forging and machin- 
ing of 60-, 75-, 81-, 90-, 105- and 155-mm, and 3.7-in. 
high-explosive shells, as well as forming technique 
for 75-mm cartridge cases. It is an essential hand- 
book for anyone now working on, or anticipating, 
shell orders. The extremely low price of $1.00 has 
been placed upon the book barely to cover printing, 
binding, and handling costs. Furthermore, in units of 
10 or more copies, price has been set at 80¢ per copy. 


128 pages, printed in black and orange, page size 
834 x 115-in., heavy, serviceable, double-thick cover. 
Special binding permits all pages to be opened fiat. 
$1.00 per copy delivered, 80¢ per copy for quantities 
of 10 or more. 




















From the “home of steel,” in the heart of 
industrial America, FIRTHITE Sintered Car- 
bide Cutting Tools are available from this 
modern powder metallurgy plant. In 8 other 
principal cities are branch warehouses, sales 
offices and engineers, prepared to render 
localized service. 


Firth-Sterling offers the plan, the information 
and the materials for making FIRTHITE Cut- 
ting Tools in your own shop. In four basic 
operations complete carbide tools may be 
prepared from Firth-Sterling materials. Only 
standard tool room equipment is required for 
this work, plus a brazing furnace or torch for 
brazing. 





In many conveniently located cities local tool 
makers of established reputation and ability 
have been authorized by Firth-Sterling to make 
Carbide Cutting Tools from genuine 
FIRTHITE materials. Consult your local class- 
ified telephone directory, or write for the name 
of the authorized tool makers nearest to you. 


Information about any of these optional sources, that assure you of the advan- 








Recess Tool Steel 
Shank to take Firth. 
ite “tip.” 





Braze Firthite “tip” 
iato shank recess. = 


Tools—Tungsten Carbide 











Cole Carbide Industries 24645 Ryan Rd. Royal Oak. . TO wnsnd-8-7977 


Eclipse Counterbore Co. 7410 St. Aubin Ave........ TR inity-2-4581 
Falcon Tool Co. 12502 Greiner Ave.................... Pl ngre-4800 
The Gairing Tool Co.1629 W. Lafayette St......... . . RA ndiph-7927 
Genessee Tool Co. 6432 Cass Fenton................ MAdisn-6300 
Goddard & Goddard 12280 Burt Rd.............. . RE dfrd-3000 
Gorham Tool Co. 14400 Woodrow Wilson Ave... ... . TO wnsnd-8-0020 
Midwest Tool & Mfg. Co. 2360 W. Jeff................ LA fayet-0055 
Morse Tool Co.116 E. Goldengate Ave............TO wnsnd-8-2080 
Motor ,Tool Mfg. Co. 12281 Turner St.................HO grth-8300 
Production Tool Co. of America 6474 Le Grand Ave. ..... . PL. aza-6717 
Super Tool Co. 21650 Hoover Rd epee ee AR Ingtn-1500 


Wesson Company 1050 Mt. Elliott Ave............... .Fl tary-1400 


tage of genuine FIRTHITE Sintered Carbide Cutting Tools, will be gladly 
furnished upon request. 
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FIRTH STERLING 


OFFICE AND WORKS 


McKEESPORT, PA. 


BRANCH WAREHOUSES 





NEW YORK CHICAG 
HARTFORD PHILADELPHIA 


LOS ANGELES DAYTON 
CLEVELAND DETROIT 
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... Since using TYCOL GREEN CAST GREASE” 


“Tycol Green Cast Grease never leaves a 
soap or foreign deposit in the bearings,” was 
the way a lubrication engineer explained 
its advantages. ‘Gone is the worry over de- 
lays and costs caused by the former grease 
when it separated within the roller bear- 
ings. Tycol Grease products resist break- 
down in structure, thus assuring maximum 
lubricating value.” 

This operator knows also that Tycol Green 
Cast Grease gives better protection and 
more effective lubrication. It’s because this 


modern grease is made from a paraffine 
base cylinder oil combined with a mini- 
mum of soap. More oil—less soap— means 
better, more economical lubrication. 


Speed up production—avoid the delays of 
ineffective lubrication. Tide Water makes a 
line of greases and oils “scientifically engi- 
neered to fit your needs” — engineered to 
maintain efficient performance wherever 
wheels, gears, and shafts turn. Cooperation 
from our engineers is freely offered. 


Regional Offices: Boston, Philadelphia, Pittsburgh, Charlotte, N. C. 


TIDE WATER ASSOCIATED OIL COMPANY 


EASTERN DIVISION 


17 Battery Place 


New York, N. Y. 
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fier reduces costs yest sig 

life; minimizing wheel dressing; g 
increasing useful life of coolant, ar 
minimizing cleaning of tanks and piping 


Write today for full information. 
xk k * 


THE DE LAVAL SEPARATOR COMPANY 
165 Broadway, New York 427 Randolph St., Chicago 
”v 


DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 


THE DE LAVAL epee ne Limited 
Peterborough Vancouver 


eT 0 a CLARIFIER 
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VGH SPEED 


Berntenen Special High Speed is a 
veteran. It has been tested, checked and 
improved for over40 years: in hard materi- 
als, at high temperatures, with heavy hog- 
ging cuts or finishing operations. It is 
economical to handle and gives long efficient 
service. Can be hardened by quenching in 
oil, salt bath of low melting point, an air 
blast or still air. When oil-quenched at 
2350 deg. F., Bethlehem Special develops a 
fracture rating of 914 and a Rockwell 
hardness of C66. Bethlehem Special is 
recommended for use in lathe tools, planers, 
boring mills, slotters, shapers, drills, hobs, 
chasers, taps, reamers, gear cutters and 
dozens of other applications. 


Ad 


o @ 


1004 STEEL 


A WORD ABOUT THE 
“8 TOOL-STEEL KIT” 


Bethlehem now offers users a com- 
pact set of 8 tool steels that will 
handle 90 per cent of the work in any 
shop. These 8 steels have all been 
thoroughly tested and proved. They 
handle cutting, punching, stamping 
in hard or soft materials, at high or 
low temperature. By standardizing 
on the Bethlehem “8 tool-steel kit”’ 
you can cut inventories, simplify 
heat-treatment, and develop stand- 
ard machining practices that will 
save time and produce better fin- 
ished parts. Write for complete de- 
tails. They’re yours for the asking. 








“24 hours a day, 7 days a week 
for the past 3 years” 


“Have been cutting 3” sq. to 10” sq. slugs to lengths of from 
3” to 15 inches, 24 hours a day, 7 days a week for the past 3 
years and have been doing a very good job”, reports this 
eastern forge company. 

Faster-cutting than any other hack saws, these MARVEL 9A 
and 6A) “Automatic” Saws are built for continuous heavy 
duty operation, with all moving parts operating on ball- 
bearings and with automatic bar push up, they require no 
more operating attention than an automatic screw machine. 

The complete MARVEL line provides efficient metal-cutting 
saws that are exactly suited to the needs of every shop. 


ARMSTRONG-BLUM MANUFACTURING CO. 


“The Hack Saw People” 
5700 Bloomingdale Ave. Chicago, U. S. A. 
Eastern Warehouse & Sales: 199 Lafayette St., New York, N. Y. 
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ARMSTRONG 









There are operations where extreme skill can make up 
for deficiencies in tools, but not so with knurling. Even 
in the hands of the most skilled operator, uneveness in 
pressure, dullness of knurl edges or faults in the pattern 
will reproduce in the knurling. On the other hand even 
the greenest apprentice will turn out clean-cut, “sparkling” 
knurling with an ARMSTRONG Knurling Tool. Self-center- 
ing, with the entire head bearing on a large knuckle 
joint that absorbs both end and side thrust without 


“springing.” this tool automatically equalizes the pres- 
sure on top and bottom knurls and holds them in close @ 


ARMSTRONG BROS. TOOL CO. 


Coming in “The Tool Holder People’ 


alignment. ARMSTRONG Knurls, being hob-cut, make a 
perfect pattern — clean, sharp and uniform. 
Coarse, Medium and Fine in both Diamond and Straight 
patterns, they are machined from high carbon steel, heat 


treated, tempered and tested. Eastern Warehouse & Sales: 
199 Leteyeotte $t.,N.7. 


315 N. Francisco Ave. Chicago, U. S. A. 


If your knurling is mediocre, correct it now by calling 
your nearest supply house for ARMSTRONG Knurling 
Tools and ARMSTRONG Hob-cut Knurls. 

















IN | TOOL HOLDERS Are Used in Over 96% of the Machine Shops and Too! Rooms | 
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CRUCIBLE STEEL COMPANY of America 
CHRYSLER BUILDING, New York, N. Y. 
Gentlemen: 


C) Send me copy of reference booklet “Tool Steel for 
the Non-Metallurgist.” 


CJ Send me details regarding free copies of this booklet 
for apprentice training classes. We have 


Name —_______Title 
Firm Name 

Address 

City 


should have is “TOOL STEEL FOR THE NON- 
LURGIST.” Written in a helpful, practical style # 
crammed with facts, figures and illustrations of the ¢ 
acteristics, purposes and heat treatment of the lead 
types of TOOL STEELS. Many organizations are using 
booklet as text material in apprentice training clq! 


Use handy coupon for your copy and for further inf 
tion regarding copies for apprentice classes. 
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HRYSLER BUILDING - 


RANCHES 


ASTER production, greater economies, fewer 

losses and superior workmanship make it profit- 
able for you to standardize on Crucible “Full-Range” 
Die Steels for cold work. This is the result of using 
steels especially created for specific purposes... so 
that dubious experiments are unnecessary. What- 
ever the job, Crucible offers the correct Die Steel with 
exactly the right characteristics of abrasion resist- 
ance, strength, toughness, hardenability and free- 
dom from deformation. 


The unfailing uniformity of Crucible Die Steels from 
piece to piece and lot to lot... the result of rigid con- 
trols and meticulous inspection tests ... assures you 
unvarying performance. Expensive hours of tool- 
making and heat treating are profitably invested ... 
not wasted. 


Avail yourself of Crucible’s long and broad experi- 
ence in improving the profitable applications of Die 
and other Specialty Steels. Your nearest Crucible 
Branch-Warehouse will put Crucible Technical Serv- 
ice at your disposal immediately. “Call Crucible.” 


(All Trade Names in this Advertisement are Registered U.S. Patent Office) 


405 LEXINGTON AVENUE - NEW Y 


WAREHOUSES AND DISTRIBUTORS IN PRIN 


fers a Jil Range o' 


or More Profitable Cold 
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CHOOSE FROM THESE DIE STEELS 
TO MEET ALL YOUR COLD WORK REQUIREMENTS 


Air Hardening 
AIROG! 225 


Carbon 2.25, Chromium 12.00, 
Molybdenum 1.00, Vanadium .25 


AIRDI 150 
Carbon 1.50, Chromium 12.00, 
Molybdenum .80, Vanadium .25 


AIRKOOL 
Carbon .95, Chromium 5.25, 
Molybdenum 1.15, Vanadium .50 


KETOS or 


CHAMPION NON-CHANGEABLE 
Carbon .90, Manganese 1.25, 
Tungsten .50, Chromium .50 


PARAGON 
Carbon .95, Manganese 1.60, 
Chromium .60, Vanadium .25 


HYCC (High Carbon, High Chromium Type) 
Carbon 2.25, Chromium 12.00, 
Vanadium .25 


Water Hardening 


(Carbon Too) 
ANDERSON SPECIAL 


*CRESCENT SPECIAL 
*CRESCENT and SANDERSON EXTRA 


LUA EXTRA 


*LABELLE EXTRA 


*Carbon as Desired 


Y Information on other grades for 
special applitations upon request. 


x ited Paid Py Rte eT! 5 
| CONSULT TELEPHONE DIRECT Ry 5 


THOMAS’ REGISTER FOR NEAREST FFICE 








BRANCH OFFICES AND WAREHOUSES 


CLEVELAND, OHIO 
DENVER, COLO 
DETROIT, MICH 
HARRISON, N. J 
INDIANAPOLIS, IND 
LOS ANGELES, CALIF 
MILWAUKEE, WIS 


ATLANTA, GA 
BALTIMORE, MD 
BOSTON, MASS 
BUFFALO, N. Y 
CHICAGO, ILL 


CINCINNATI, OHIO 


NEW HAVEN, CONN 
NEW YORK 
PHILADELPHIA, PA 
PITTSBURGH, PA 


N 


PROVIDENCE, R 


ST 
ST 


estib’ 
PAUL 


MO 
MINN 


SAN FRANCISCO, CALIF 
Y SEATTLE, WASH 
SPRINGFIELD, MASS 
SYRACUSE, N. Y 

| TORONTO, ONT 
WASHINGTON, D. C 





They’re SALAWVGED for Better Performance 


y  bedielece oil that is out of balance with 
the job it has to do is out of step with 
the times. Things are moving too fast today 
for you to let unbalanced cutting oils slow 
down production. 

Shell Lata ba/anced cutting oils not only 
give you improved surface finish and longer 
tool life, but they also help reduce operating 


temperatures—adequately lubricate both 
tools and chips at all speeds— prevent metal 
pickup and reduce machine “down time.” 





Call in the Shell man, now .. . Give him 
the toughest job you’ve got... Watch 
him lick it for you. 


SHELL LATA O/ZS 
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From 155-MM. SHELLS 


_.to CARTRIDGES 
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Dependable Oakite Cleaning Is YOUR ANSWER 


for production speed-up with safety and low-cost 


Are you working on 155-mm. high 
explosive or shrapnel shells? On car- 
tridges for rifles or machine guns? 
Or on fuzes, timers? Then you know 
the important part that cleaning 
plays in their production. 


For whether it is the removal of oil, 
cutting compounds, chips and shop 
dirt from machined shell forgings; 
cleaning shells before inspection, 
varnishing or painting; washing and 
burnishing cartridge shells; drawing 
or cleaning brass cartridge cases, 
there is an Oakite material that will 
help you step-up production, assure 


complete thoroughness of cleaning 


. yet with SAFETY. 


If your plant is fabricating parts 
made of aluminum or its alloys, be 
sure touse OAKITE AVIATION 
CLEANER. Its safety to surfaces, 
its fast cleaning action in preparing 
surfaces for anodizing, spot-welding 
or other finishing operations, have 
made it the standard and approved 
material for this work. For more data 
on this and other cleaning operations 
required on defense orders, won't 
you write us today? 






Manufactured only by 


OAKITE PRODUCTS, INC., 26 Thames Street, NEW YORK, N. Y. 
Representatives in All Principal Cities of the U. S. and Canada 


1) CLEANING 


CLEANING 






METHODS SERVICE OR EVERY REQUIREMENT 
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MADE OF 


ABSCO mnecenAnite 


ABSCO Meehan- 
te Casting for Hydraulic 


3340 Ib 


Press Ram 


MEEHANITE CASTING 
Combines DENSITY, 
RIGIDITY and TOUGHNESS 


Through selective processing of 
ABSCO Meehanite the combination of 
Density, Rigidity and Toughness essential 
for such requirements*as Hydraulic Press 
parts is obtainable. ABSCO production 
standards assure adherence to the most 
exacting specifications. 





It provides full information 
about the Controlled Quali- 
ties which enable Meehan- 
ite to supply precisely the 
requirements needed for a 
wide variety of exacting 
work. 





Address Department A | 


THE AMERICAN BRAKE SHOE 
AND FOUNDRY COMPANY 














The NEW 
AMERICAN 
MACHINISTS’ 
LIBRARY 


puts the mastery of 
machine-shop work 
at your fingertips 


5 volumes, 2014 pages, 1853 illustrations 
Many charts and tables 


HESE books answer your questions on methods and 

machines—tell what you need to know about the 
operation of machines of all types and sizes for the whole 
range of metal cutting, forming, and finishing operations— 
show by text, diagram, and illustration the essential points 
of setting up work, adjusting machines, selecting feeds and 
speeds, determining pressures, handling materials, devising 
short-cuts, etc. With these books at hand for quick refer- 
ence, no job is too hard or unusual, and the routine jobs 
may be improved, with savings in time and trouble and 
reduced wastage. 


What the Library gives you 


—complete guide for everybody, from shop executive to apprentices, 
interested in the operation of machines used in turning and boring 
practice 


—description of all important varieties of machines, both manual and 
automatic, and methods of operating them 


—data on speeds and feeds, new cutting alloys and materials, use 
of coolants, etc. 


—practical information on grinding machines and abrasive wheels, 
showing what they do, how to operate them, and how to make best 
use of them on various types of work 


—training in the various operations performed in drilling and surfac- 
ing materials in the machine shop 


—exact, descriptive data on all aspects of gear-cutting practice, useful 
in shops of any size 

—essentials of selecting machines, setting up work, and handling 
operations in reaming, tapping, planing, shaping, slotting, milling, 
and broaching 


A completely NEW Library 


THE AMERICAN MACHINIsTs’ LIBRARY as now formed contains only 
one book that formerly appeared in the Library, and that has 
been completely revised in the recent past. The other four books 
are newly written and published volumes, written expressly for 
the Library and to bring you the most advanced and efficient 
methods, representative of today’s machine-shop practice. 


No Money Down—Easy Payments 


Let us send you these fact-packed books for 10 days’ examination, 
with no obligation to buy the books unless you want them. Re- 
member that, if you decide to keep the books the special library 
price represents a saving of $2.00 on the price of the books if you 
were to buy them separately. Furthermore, you may have the 
privilege of paying in small monthly installments, while you use 
the books, Invest in life’s soundest commodity—KNOWLEDGE. 
Send the coupon today. 


I] McGRAW- HILL \W 
ON-APPROVAL COUPON 





(Books sent for examination in U. S. and Canada only) 


— 
bad . 
= McGraw-Hill Book Co., Inc., 330 W. 42d St., N. ¥. C. . 
5 Send me the New American Machinists’ Library, 5 volumes, ° 
® charges prepaid, for 10 days’ Examination. If I find the books « 
5 satisfactory, I will send you $1.50 in 10 days, and $3.00 a month s 
= until the special price of $16.50 has been paid. Otherwise I will § 
§ return the books postpaid. (To insure prompt shipment write s 
s Plainly and fill in all lines.) . 
4 . 
: NAME 2. ccccccccccccccccvcccetecccccccecesseccocenesessesecions . 

. 
: AGETOBB ccccvccccccccccccccsccccecereeseccccesecesccesecceseces 4 

o 
. City and State .....ccceccccccsccvccccccsesccvcsccsssssessecees ° 
- 
Be SATS Oo Nov cs oa bev oe thaewnwe tees rhe se etdele sesh uney sees wh : 
- 
S Company ....eeeeececee reece ccenenceeerersteseeeeeeees A3-19-41 § 
. H 
° . 
° s 
2 s 
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& MITH ENGINEERING WORKS, 

MILWAUKEE, WIS., design and build the 

Telsmith Gyrasphere Crusher, taking full advantage 

of the properties of Meehanite. Performance and 

service life of the machine depend to a great extent 

upon the eccentric which supports the crusher head 

and is driven by a countershatft. 

The Meehanite eccentric, running in oil, provides 

a superior bearing surface against bronze bearings; 
other materials had pitted and become spongy. 

Meehanite—tfree from internal strains and after- 


Meehanite Research Institute 


Internal Defense against. 
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Meehanite 
Casting 


| DESIGN WITH 
CONF IOENCE 


@Reee Geog eeeee 


Steet eeee cece 
Aten eneeeee 


yi 
 alielin #12, Design ere ee 
with Confidence.” 







¥ 








machining distortions—helps maintain shaft align- 
ment, reduces to a practical zero the possibilities of 
failure in service. 

Finally, the easy machinability of Meehanite means 
less machining time—more production per machine. 


Meehanite properties are achieved by: 


1. Step-by-step control of production from raw ba 
materials to finished product. xi 


2. Metallurgical determination of metal structure { ; 
and desired properties before pouring. 


3. Better foundry practice 


311 ROSS STREET, PITTSBURGH, PA. 9” 









Pe Wies dak-o8 WAN 6 eid wide Farrel-Birmingham Co., Inc. 


© Bethayres, Pa... 2.2... H. W. Butterworth & Sons Co. 
= Bridgewater, Mass......................... The Henry Perkins Co. 
a a ea Pohlman Foundry Co., Inc. 





= , Charleston, W. Va.................. Kanawha Manufacturing Co. 















©. Chattanooga, Tenn. -Ross-Meehan Foundries 
= Chicago, Mi. ............ .... '.Gueenles Foundry Comnpeny 
= Cincinnati, Ohie................ "Cincinnati Grinders Incorporated 
= Cincinnati, Ohio............. The Cincinnati Milling Machine Co. 
= Cleveland, Ohio.................. Fulton Foundry & Machine Co. 
=. Denver, Colo... . } Rea . .The Stearns-Roger Mfg. Co. 
oo o-s cn ows cae e ach supp Aeaweest Atlas Foundry Co. 
: - ; Flint, Mich... . General Foundry & Mig. Company 
- Hemilton, Ohio . Hamilton Foundry & Machine Co. 
= trvington, N.J........... ......Barnett Foundry & Machine Co. 
RE, Ro 53, i Ss bv oes se ois s'sa''s abs Kinney Iron Works 


1941 





ES. Mt. Vernon, Ohio, Grove City, Pa.. .Cooper- Bessemer Corporation 






Fo? New York, N.Y......... The American Brake Shoe & Foundry Co. 
fi Oakland, Callf.......................- Vulcan Foundry Company 
I sn SS o5 est h Onc npand= Mpeptow aes een E. Long, Ltd. 


z Philadelphia, Pa... Florence Pipe Foundry & Machine Co., 






-. Phillipsburg, N. J 

=- Pittsburgh, Pa................ ..Meehanite Metal Corporation 
Pittsburgh, Pa. . [Rosedale Foundry & Machine Co. 

“> Rochester, N. Y American Laundry Machinery Co 
2 5” Se re Banner Iron Works 
ED occ drss Sows sc G0'e ged oh th oh an cbeean Valley Iron Works 
e- London, Eng......... The International Meehanite Metal Co., Ltd. 
-' Waterloo, N.S. W.......... Australian Meehanite Metal Co., Ltd. 


E. Johannesburg, South Africa, Mechanite Metal Co. (S.A.) (Pty.) Ltd. 


Koehring Company 


(R. D. Wood Company, Selling Agents) 
i ..Warren Foundry & Pipe Corp. 























This Division of Borg-Warner Corporation specializes in “Steels 
for Special Uses.” These include . - + 

Armor Plate - «> Alloy Steels - +> IngAclad Stainless- 

Clad Steel . => Stainless Steels .- > Tillage Steels .-- 

Soft Center Steels .--7 M-CROSS Cross-Rolled Steel 

5 5 » Shovel Steels . + + Knife Steels - +> Clutch Plate 

Steels .-- High Speed Steels .. - SAW Steels, including 

#1g-4-1" and Molybdenum and D-B-L. 

Ingersoll *D-B-L Steel for Hack Saw Blades is the 

ew Tungsten-Molybdenum High- 
k Saw Blades, offering these 
ct Resistance - - . Toug 
dom from Decar- 




















sensational n 
Speed Steel for Hac 
advantages: Higher Impa 
Cutting Edge - - - Relative Free 
burization .-- and Lower Cost. 

ify Ingersoll D-B-L to cut 

your bills for Hack Saw Blades. 

* Ingersoll D-B-L is produced under 


exclusive license arrangement with 
Allegheny- Ludlum Stee! Corporation. 


Inquiries for all “Special Steels for 
Special Uses” are invited. 


sOLL 

STEEL & DISC DIVISION 

BORG-WARNER CORPORATION 
NEW CASTLE, INDIANA 


Plants: New Castle, Ind., 
Chicago, Ill., Kalamazoo, Mich. 


INGERSOLL STEELS 


“PROD 
UCTS OF BORG-WARNER CORPORATION” 
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PERIODIC Consux TATION SERVICE 


helped prepare us for the present ‘Production Emergency” 


. . . Says Superintendent in this aircraft plant. 








Conje 
Hig! 


{Above} Actual ph Kefh. ad 
ove ctual photograph ofa ath 
Gulf engineer ona Periodic Con- Firing- 
sultation Service call—discussin made p 
lubrication with the superintend- Small ¢ 
ent of the machinery division. 
and clc 
low ten 
one of 
gases {i 
ciple u 
vection 
“The Gulf Engineer’s Recommendations have been BAt high 
phardeni 
a big help in speeding up defense output in our plant” the usu 
Bair mix! 
os HEN defense orders started pouring in our cation. You will be under no obligation, and you  approar 
plant a few months ago, we called ina Gulf can benefit from his broad experience in many of poes 
engineer. By following his recommendations, we metal working plants. His one big aim today is to possibi 
have been able to speed up some of our key equip- help you speed defense production through mod- SURFAC 


ment to provide for the present production emer- 
gency,” says this superintendent. “We credit Gulf 
Periodic Consultation Service with some very 
timely assistance.” 

Are you getting maximum output from your 
equipment? Ask a Gulf engineer to look it over and 
give you his recommendations for its proper lubri- 





ern efficient lubrication practice. 

Gulf quality lubricants are quickly available to 
you through more than 1200 Gulf warehouses in 
30 states from Maine to 
New Mexico. Write or 
phone your nearest Gulf 
office today. 


% 


mT. 


oa 


GULF OIL CORPORATION GULF REFINING COMPANY - PITTSBURGH, PA. 
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Conjecto-Fired Burners Make Possible 
High and Low Temperature Furnace 


iThe newly developed SC burner system of Conjecto- 
Firing—employing unique twin nozzle burners—has 
made possible the construction of SC Standard Rated 
Small Oven Furnaces with a wider temperature range 
and closer temperature control than ever before. At 
low temperatures, air is automatically injected through 
one of the twin nozzles to give a large volume of hot 
gases for uniform and rapid heating—the same prin- 
ciple used in low temperature circulated air or con- 
vection heating furnaces. 





At higher temperature operations, such as annealing, 
jhardening and normalizing, both nozzles function in 
the usual manner burning a correctly proportioned gas- 
air mixture. However, as the temperature of the furnace 
}approaches the desired operating temperature, one set 
of nozzles is automatically shut off, thus reducing the 
possibility of over-shooting the desired temperature. i 


Above illustration shows how 
air is injected at low temper- 


SURFACE COMBUSTION CORPORATION - TOLEDO, OHIO 


atures giving a large volume 
of hot gases to promote rapid 





elite Mm alLicliui Milt lilale Mok 
Write for copy of bulletin ae a 
SC-90A which describes 


the new system of Con- TIS 
= jecto-Firing in detail. WHEREVER aks 


- USED IN INDUSTRY 


DCOMBUSTION 


MANUFACTURERS OF INDUSTRIAL FURNACES ° IBBTRETNOAS FIRED SPACE HEATING EQUIPMENT + AND KATHABAR AIR CONDITIONING SYSTEMS | 








consult your usual 

of supply. Leading 
steelcompaniesarelicensed 
to produce theirown brands 
of MQ:MAX under patents 
owned by The Cleveland 
Twist Drill Co. 
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the BEST cutti 
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4 
4 
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Ghee. under the intensive drive of 
e Defense Program, is certainly no 
time to try unproven ‘‘just-as- 
goods.”’ Correctly chosen cutting 
oils are an aid to precision machin- 
fence may well mean the dif- 

ence between “OK” and “‘Reject.”” 

en whe know the Houghton rec- 
ord—dating back half a century— 
realjze that when they specify a rec- 
gyvended Houghton coolant, it 

n make their machining job much 
easier, much safer. 


vy 














vy 


TOD ri: 
n ever, 
‘oil you can buy 


¢Y is the ON ix good one! 


Houghton straight cutting oils and 
bases will provide the finer finish, the 
longer tool life, and permit the fast- 
er speeds so imperative today. That’s 
why it was *“‘Houghton, 2 to 1,” in 
two recent impartial surveys made 
of the metal-working trade asking 
what cutting oils were preferred. To 
beat a new tough job or improve an 
old one, why not call in the Hough- 
ton Man? Write or phone E. F. 
HOUGHTON & CO., Philadelphia 


and all principal cities. 
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GET MAXIMUM PRODUCTION from Your Machines 
by having WELCO provide 


“POWER WHERE YOU WANT IT” 


By installing WELCO TORQUE MOTORS on your production machines for 
handling slow, time consuming motions, you can step-up speed, efficiency and 
capacity in accordance with-present day needs. 


These motors will not only modernize equipment for greater productivity and 
easier control, but save money through elimination of complicated motions 


; MA ohne R ~ which entail high maintenance costs. 


Such motions as are involved in clamping and unclamping, raising and lower- 
ing, traversing, indexing, are speeded up and simplified by modern Welco 
Motors which can be mounted in any position, provide maximum power at start, 
and which can be stalled safely or quickly reversed. 


TORQUE 








' 
Investigate TODAY! Welco Torque Motors are available in AC and DC types and are provided 
yg Fant we greltable te discuss with mountings for practically any application. Flexibility of adaptation and 
Went " ante sodieaaet. Outline ooar simplicity of providing “Power where you want it," recommend WELCO motors 


problem and ask us fo help you solve it. for increasing the production capacity of existing machines and machine tools. 


The B. A. WESCHE ELECTRIC CO., 1626 Vine St., Cincinnati, Ohio 


DUAL HEAD MOUNTING 
UNAMATIC PROCESS Eliminates 


Residual Stresses 


@ At Steelweld Division, of The Cleveland Crane 
and Engineering Co., two Una protected arc 
automatic welding heads are used in welding 3”, 
4”, and 5” bed plates to the bases. The company 
reports that the simultaneous welding of both 
sides effects 50% saving in labor as against weld- 
ing first one side and then the other, and that the 
even controlled heat eliminates residual stresses. 


Investigate the advantages of Una protected 
arc automatic welding for any repetitive welding 
operation. It’s 3 to 4 times faster than manual 
welding—produces a better product—at lower 
cost—and operators need only a few weeks’ 
training. Suggestions and estimates of cost fur- 
nished on request, without obligation. Write to:— 


UNA WELDING, INC. 
1612 Collamer Road * Cleveland, Ohio 
Engineering Representatives in the Principal Cities 


Geen aars 


FOR MILD, MEDIUM, HIGH CARBON SROSECTED ARC BETTER —AND FROM 


AND STAINLESS STEELS, ALLOYS 3 TO 4 TIMES FASTER 


AND NON-FERROUS METALS Wrrpine THAN MANUAL WELDING 
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of, Thousands of WAGNER MOTORS 


aS Py Alyminum Ao f, OF. 5 


have been built during the past 20 Years 


and are still giving perfect satisfaction! 


Bie of the advantages of cast aluminum construction are: 


o The squirrel-cage is cast under heavy pressure, com- 
pletely filling the closed rotor slots and the moulds 
which form the end-rings. 


The rotor bars and end-rings make complete and in- 

timate contact with the core iron, facilitating heat 
transfer and absolutely eliminating squirrel- 
cage vibration. 


rx 


Cast aluminum 
ogveres saat rotor 
of a Wagner motor 
—typical construc- 
tion for sizes 40 to 
200-hp. Each end 
of rotor has eccen- 
tric balancing 
discs and cast alu- 
minum blowers. 


The mechanical and electrical characteristics in- 
herent in cast aluminum rotors have contributed in 
no small measure to the reputation for quality and 
dependability that Wagner has established during 
the past 50 years. 


The squirrel-cage material in general-purpose motors 
is practically pure aluminum of high conductivity and 
ductility, The most severe service does not make it 
brittle. 


A special patented construction is used in the larger 
Sizes, resulting in reduced load losses 
and increased motor efficiency. 


Wagner Uses Cast Aluminum Sguirrel-Cage Rolors 


Grom §-Inch Fans te .200-tya Motors 
WagnerFlectric Grporation —_" 





- 


4 


6400 Plymouth Avenue, Saint Louis, iy oe Oe: © 
MOTORS « TRANSFORMERS «© FANS «¢ BRAKES 
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There are probably 
many jobs that could be ‘ys 
handled FASTER...BETTER ag 
...and at LESS COST with 


- Hanna Cylinders 


ODAY’S production schedules demand the jyreatest pos- 

sible efficiency from both men and machines. Check over 
operations in your plant — perhaps much of the work that’s 
now being done slowly by sheer physical effort or obsolete 
methods could be performed more quickly, safely and eco- 
nomically by a Hanna Cylinder. 

For example, the practicability of Hanna Cylinders has 
been demonstrated in improving the operation of equipment 
MODEL 14 such as presses — shears — clutches — valves — brakes — strip 
reel pushers — hopper gates — furnace and oven doors — 
material handling equipment — assembly fixtures — furniture 
clamps — damper regulation — hoists — any place where a 
push or pull is needed, either directly or through levers or 
toggles. 

Hanna Cylinders are built in a wide range of sizes, for 
pneumatic or hydraulic operation. Write for complete details. 































MODEL 4 


< 











HANNA ENGINEERING WORKS 


1765 ELSTON AVENUE . CHICAGO, ILLINOIS 


Air and Hydraulic Air Air and Hydraulic 
RIVETERS HOISTS CYLINDERS 















AMERICAN MACHINIST 

















nee 
ii 





“Toughest Job in the Plant” 
Made Easy with 


CURTIS Hydraulic Lifts! 


ive years ago the Long Island City plant of the National 
yt Refining Company installed two Curtis Hydraulic 
Lifting Cylinders operating two platform lifts. Since that time 
they have operated almost continuously, 8 hours a day, 
5 days a week for 5 years—and maintenance costs have been 








practically negligible. 

It used to be a back-breaking task to manually load 55-Ib. 
cartons of sugar on a skid as they come off a conveyor..Now, by 
placing the skid on a lift and lowering the lift as the pile of 
cartons builds up, manual lifting is eliminated. When the 
skid is fully loaded, the lift is raised and the skid taken off by 
an automatic life truck. Men can now work at this job on 
4 hour shifts without fatigne, and the job is no longer the 
‘toughest duty in the plant.” 

If your factory has a problem in material handling —feeding 
machines, loading or unloading trucks, moving material to 
different levels, you too can perform this work better, faster, 
and at lower cost with Curtis Hydraulic Lifting Cylinders. 


Curtis Hydraulic Lifting Cylinders Offer You: 
® Low first cost ® Capacity up to 17 tons 


® Instant, accurate ® Easy installation 
® Actuated by shop air lines or 


control 
® Inexpensive operation and electricity 
maintenance ® Safety oil locked at all heights 


Manufacturers throughout the country are cutting costs and 
improving production with Curtis Hydraulic Lifting Cylinders. 
It will pay you to investigate the wide range of uses for this 
equipment. Send the coupon below for detailed bulletin and 
free booklet on “How Air Is Being Used in Your Industry.” 


LOUIS »« NEW YORK 


sT 
SAN FRANCISCO 


Curtis Pwsumatic Macn 
INER 
1924 Kienlen Avenue, St. ity eg 


Please send me booklet ‘How Air Is Being Used in Your Industry."” 

































ACCURACY-—PRECISION 


All WATERBURY STEEL BA i 
LLs are of uniform hard- 
_ ee extends to the center of each ball, eas 
igh carbon chrome alloy steel highly finished. 


WATERBURY 


STEEL BALLS 


I 
H - non, <omabes ALLOY STEEL, BRONZE, MONEL 
ETAL, sSS STEEL BALLS, ST. 
SPECIAL SIZES. WRITE F TE INFORMATIO 
OR COMPLETE INFORMATI 
a . ON. 
E WATERBURY STEEL BALL CO., INC 
Poughkeepsie, New York 


Factory: Waterbury, Conn. 
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THE JOHNSON FRICTION CLUTCH 


Single Clutch show- 
ing working parts. 








... for better clutch performance 


under ANY CONDITIONS 


More than thirt 

FRICTION y years of successful appli 

ptm yy ‘tan to practically on <-+-4 nn 
necting Departen:. y recommendation made by our Engin 


You can, therefo 

less of the re, depend on better clutch 

Clutch pep severity of operating conditions Derformance regard- 
s to JOHNSON Engineers for study) "s YOur 


Among the operati 

formance oop tena ontqren aes 
tive starting, safety 
cleanliness, quie t- 
ness, efficiency a 
long life. ‘ = 


h contribute to better per- 


You incur no obl 

° iga- 
tion in asking us 
= show specifically 
ow you can im- 
prove power trans- 
mission on your ma- 
chines. Just give us 
the details of your 
Problem. 





Double Clutch between bevel gearing 


Writ c a No » coveri e a ing 
e for 1940 Blue Clut h Cat log . 33 v ng xpar J 


ring clutches and o 
floating plate disc — literature covering the “MAXITORQ” 








THE CARLYLE JOHNSON MACHINE CO. mancuesres 
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| was worried 


when I realized our pro- 
duction was not geared to 
meet delivery dates. New 
business had come our 
way, spurred by national 
defense. Were we going to 
lag behind? 









| But determined 


I studied every operation 

- consulted time-and- 
motion experts . . . went 
through the plant for the 
hundredth time, and ¢here 
on the assembly line... was 
a major cause of delay. 














Slow work? 


“Yes,” said one foreman, 
“our screw-driving és slow. 
Can’t use power drivers, 
for fear of driver slippage. 
Hand driving is hard work 
» +. screws go in crooked 
. +. screw heads split.” 








THE CAUSE eee 


“Old-Fashioned Fastening 


Screws fumbled. Driver 
eady the parts. 
because I had 


driving screws 





notice. 
Help needed to st 
Everywhere — waste resulted 
insisted, incorrectly, that slow 
cost less! 1 decided — 


I began to 
wobbling. 















Don't Be Old-Fashioned 


Phillips Screws Will End Slow, Wasteful Fastening 


It’s just good sense, I found out. The driver can’t 
slip from the Phillips recess — so pneumatic or 
electric drivers can be used. No more screw driver 
accidents — no more delays — no more unneces- 
sary worker fatigue. No wonder so many indus- 
tries are standardizing on Phillips Screws. 


Don’t forget—it isn’t the price of the screws that 
counts. It’s the cost of using them. Thousands 
agree — Phillips Screws cost less to use! 


PHILLIPS RECESSED HEAD SCREWS... 





WOOD SCREWS © MACHINE SCREWS + SHEET METAL SCREWS + STOVE BOLTS 
SPECIAL THREAD-CUTTING SCREWS © SCREWS WITH LOCK WASHERS 


U. S. Patents on Product and Methods Nos. 2.096.343 ,046,837; 2,046,839; 2,046,840; 


32 
2,082,085; 2,084,078; 2,084,079; 2,090,338. Other Domestic and Foreign Patents 
ad eeabane - Allowed and Pending. 


Geet 





iia 

















American Screw Co., Providence, R.1. The Lamson & Sessions Co., Cleveland, Ohio Fosel Memstesesinn Cn, , tit. 
Central Screw Co., mM. The National Screw & Mfg. Co., Cleveland, Ohio Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Chandler Products Corp., Cleveland, Ohio New England Screw Co., Roane, N.H. Scovill Manufacturing Co., Wat , Conn. 
Continental Screw Co., New Bedford, Mass. The Charlies Parker Co., M Conn. Shakeproof Lock Washer Co., Chicago, III. 
The Corbin Screw Corp., New Conn. Parker-Kalon Corp., New York, N.Y. Ly on a hig dng Ye Southington, Conn. 
International Screw Co., Detroit, Mich. Pawtucket Screw Co., Pawtucket, R.1. Whitney Screw Corp., Nashua, N.H. 
MARCH 19, 1941 13] 





“PHILLIE GEAR 
SAYS 
WE'RE 
SHIPPING 
THOSE GEARS 
TODAY” 


| *YES- 
STILL MAKING 
DELIVERIES 
WHEN 
PROMISED” 








And that's only one of the many reasons why such a large part of 
American Industry calls Philadelphia . . . "Gear Headquarters”. 





¢ Our long experience in making gears of all types and 
materials— nearly 50 years—can provide the right answer an 
to practically every gear problem. 





¢ Our extensive gear making equipment can turn out the exact 
gears you need. 


¢ Our men are skilled in making quality products to meet the 
most exacting requirements. 


For all your gear problems . . . the best answer is "Get in touch 
with Phillie Gear" . . . Want a copy of our Gear Catalog? 


Industrial Gears and Speed Reducers 
Erie Ave. and G St. 


Philadelphia, Pa. 
* 


New York + Pittsburgh - Chicago 
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Cincinnati Gears Are Better 


Must you meet stiffer production sched- 
ules? Cincinnati can provide the gears 
you need... gears that maintain pre- 
determined precision on 1 or 1000, resulting 
in extra profit. 











High speed, uncanny precision . . . you'll 
find Cincinnati gears better in many 
ways...and The Cincinnati Gear Com- 
pany is still meeting delivery promises 
with amazing success. 


oO} 























Quality Gears Cut to Order 


MEISEL produces but one kind of gears 
- . +. gears constructed for specific jobs. 
Only through the inherent accuracy of 
this special designing could such depend- 
ability, performance and economy be 
possible. Tell us what you expect it to 
do, and we'll show you the one gear 
suited for your job. 


MEISEL PRESS MFG. CO. 


946 Dorchester Ave., Boston, Mass. 











GANSCHOW GEARS 


FOR SIXTY YEARS 
Spur—-SPEED REDUCERS=—Worm 
ALL TYPES OF CUT GEARS 
GANSCHOW GEAR CO., 1007 W. Washington, Chicago 
















With our modern facilities we can produce al! types 
of gears in any material, quantity or size—promptly 
—eoonomically. 

Take advantage of our experience of “OVER A 
QUARTER OF A CENTURY MAKING GEARS.” 
Ask for a Braun estimate. 


BRAUN GEAR CO. 
1590-1608 ATLANTIC AVE.. BROOKLYN. WY. 


All types —to your specifications 














UNUSUAL and DIFFICULT 
GEAR JOBS CUT QUICKLY 
and ECONOMICALLY on 


FARREL-SYKES 
GEAR GENERATORS 


The photographs above are two examples of the many 
different classes of gear cutting work produced on Farrel- 
Sykes Gear Geneiators and illustrate the unique facilities 
of our gear plant. 
The splined parts for operating Boulder Dam _ butterfly 
valves require unusual equipment because of the large 
difference between the outside and spline diameters. Both 
internal and external splines are generated with short 
involute teeth, a very economical way of producing large 
splined shafts. 
The gear component consists of a shaft having integral 
with it two herringbone pinions and one spur pinion. 
We have twenty-five Farrel-Sykes Gear Generating Ma- 
chines installed in our Buffalo plant to produce gears of 
a wide variety of types and sizes. For those who wish to 
produce their own gears we offer the machines with which 
to do so. 
Farrel-Sykes Gear Generators are the most universal of 
gear generating machines and offer many advantages to 
the gear manufacturer seeking diversity of output, speed 
of production, economy of operation and accuracy of 
product. 

Full information will be sent on request 








This size 5-B Farrel-Sykes Gear Generator has a capacity from 
1” to 61” diameter; 12 DP to 2 DP helical and 11% DP straight 
teeth; 0 to 18” face double helical; 0 to 10” face single helical 
or straight teeth. Six other standard sizes provide a range of 
capacities from 0 to 264” diameter, 0 to 60” face; 24 DP to 0.5 DP. 








FARREL-BIRMINGHAM COMPANY, INC. 
355 Vulcan St., Buffalo, N. Y. 



















PERKINS wore 
WORMS 


for Agorhvon requirements 















You can depend on precision work to 
your most exacting specifications when 
you make Perkins responsible for the 
production of your worm, helical, spiral 
and bevel gears. 





Represents three things to gear users—quality, 
speed, economy. 

Send us your specifi- 
GRANT GEARS have a world-wide reputation. cations. Ask for esti- 
Accuracy, durability and dependability gained mates on any type 
by experience of over sixty years. oe quantity. 


High precision and uniformly high quality 
are duplicated on every order for Perkins 
Gears regardless of the quantities in- 
volved. 


As specialists in gears for precision work, 
Perkins offers you Custom Cut Gears 
that insure the utmost in efficiency, long 
service and economy. 


GEAR WORKS 
GRANT 50's 1 o n |e 






































mirigy NON-CIRCULAR GEARS 
se 
your fingertips ... 
Alm vi 
MATERIALS Cut Gears ost = every 
ivable 

HANDBOOK for Over reg: A 

By George S. Brady, formerly 50 Years Type of 

Technical Adviser to the U. S. 

Coordinator for Industrial Purchas- Gear 

ing. 591 pages, 6x9, $5.00. 

NEW FOURTH EDITION ¥ ae Let Us wSRa 
Gives the facts you want—about materials of your ‘a 
business—common or unusual—to enable you to face Covers Serve You 
the task of estimating, specifying, and purchasing, a Try 
mene ety, nee intelli pe more ee: yh cae 

ore than materials are covered—metals, 
— a fabrics, chemicals used in “ee ~. pres tae oe Bilgram Gear & Machine Works 
useful minerals, ceramics, paints, resins, etc. ac fusibl tal 
material is covered wie regard te velative quality, heat-resistant 1217-35 Spring Garden St. Philadelphia, Pa. 
composition, strength, weight,—whatever facts are alloys 
necessary to give a quick, practical, and authorita- sound insulators 
tive picture of the place of the material in industry. upholstery leather 
A_ desk tool of constant usefulness to all who deal water softeners MAARnE T P rm 
with, specify, or purchase materials. and many others Vai?) =a i OW @):19) 4; 





SEE IT 10 DAYS—SEND THE COUPON 
McGraw-Hill Book Co., 330 W. 42nd St., N. Y. C. 


Send me for 10 days’ examination, subject to approval or return, 
Brady's Materials Handbook. At the end of 10 days I agree to 
pay $5.00, plus a few cents for postage and delivery, or return 
the book postpaid. (We pay postage on orders accompanied by 
remittance.) . 





EVMAVACTUAEAASUOOUOAOOEUUODULSOEEODEAEEOENONEN NOLAN 











ee Ae a dd scons és ita Cnles 600090000n00 0M 


Spur - Helical - Bevel - Worms - Screws - Racks 
Gear Hobbing - Thread Milling - Broaching 
THE ADAMS COMPANY (Est. 558) 1900 Bridge St. 


Dubuque, Iowa 





TE he Corea Kcc tape Redeead cued owhedobencnéeeeeaeuesd ae ena 








COU nei twos s wcdsecenvredticovcsescerecvedduccees< FA-3-19-41 
(Books sent on approval in U. S. and Canada only.) 
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WORM GEARING 


10 to 64 D.P. 
High precision 
—or 
Mass production 


A few pieces or a million. 


As you want them — 
When you need them 


For fractional H.P. applications of all 
kinds. Speed reducing gears in the smaller 
range .. . Special facilities for GRIND- 
ING and POLISHING worm and screw 


threads before or after hardening. 


ALSO SPURS — SPIRALS — BEVELS 


Made to order only — No stock — No Catalog 














Gear Specialties 


i a 


x G-@ 





2600 W. Medill Av. Phone, Humboldt 3482 





HITUUNNUQOVODTIVENIVYYOQOQOOIQVONUNUCQOOOQQQOCUOCNTUOQOOOQOVOQTNOOCQOOOOOOCOENCEOUOQOQOQONENEESOUGQOQOQONONENCUUOIGOGUONONOUEEEUOUTOOOOOOONENEUENUUUOOOOOOOOECENEUU OOO 












CULLMAN 


SPEED 
REDUCERS 


E ficient—Durable— 
Compact 












SPROCKETS 
Lathe, Shaper and 
Milling Machine Drives 


Equipped with Timken 
Bearings and Helical Gears. 
Made in sizes for motors 
from % to 15 hp. Ratio 
from 2% to 1 to 1014 to l. 


CULLMAN WHEEL COMPANY _ 


il 1849 Altgeld St. i| Chicago, Illinois 
LMADLLLSSADOUAAAUAOUUGUUUOUNNNNONLLLLAALSSANSUQNALSU0ULULAAS U8 ALG0 ULLAL AL i 


FINE GEARS of All Types and Sizes 


in. to 
BEMIEE 
in ont wag 
THE "EARLE GEAR & Jat del hia. 
























4723 Stenton Ave. 
85 Liberty St. 











Where to Buy Directory 
Lists leading makers 
of the things you need 
Pages 246 to 266 
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Hit P HOISTS 
HAVE “HOISTABILITY” 


which means vertical transportation with speed, 
economy and safety. 

Every WRIGHT Improved High Speed HOIsT is 
fast, smooth and positive in action—because of Wright 
precision load wheel and driving spindle bearings. It is 
economical, being highly resistant to corrosion be- 
cause of its full zinc coating. 

It is safe with a load chain that stays in the pocket, 
regardless of operating position—because of the Wright 
safety guard. 

Furthermore, the load chain has a safety factor of 
7 to 1, and is made of a special process steel which 
permits it to elongate (under overload) 3” to the foot 
before breaking. Likewise the bottom hook will slowly 
open so that anyone can see the danger when loaded 
beyond the elastic limit of the chain. 

WRIGHT TROLLEYS are as dependable as Wright 
Hoists—made to give long, faultless service. ... Write 
for the WRIGHT CATALOG describing modern hoisting 
equipment in capacities from 14 to 50 tons. 


‘WRIGHT MANUFACTURING DIVISION 
YORK, PENNSYLVANIA 


In Business for Your Safety 


COMPANY, Inc. 
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OF YOUR 
PRODUCTION SET-UP with 


QUICKER—EASIER—LESS EXPENSIVE 









THE 


lg " WOBBLE-FREE STEEL LEGS. Sturdy steel, flanged leg construction is per- 
H A L L O W E L L manently rigid—can never get wobbly. And, these pyramid-type legs need not 
be fastened to the floor; the bench sets firm and steady, yet is flexible as to 
L l N E re-arrangement at any time. 
THE TOPS ARE "TOPS"! Smooth and tough—a perfect working surface; 
Complete, standa tdized steel, laminated wood, Masonite or linoleum—just as you wish. 

END-TO-END ... A CONTINUOUS SURFACE. With "Hallowell" stand- 
OVER ard construction, two or more benches can be joined easily end-to-end—making 

a continuous top of any length desired. 
3 @) ©) QUICKLY TAKEN APART, EASILY MOVED. Shop to be re-arranged? If 
there are crowded spots to get through just remove nuts and bolts—take the 


bench apart—move—and re-set-up where needed. But don't try this with an 


STYLES AND SIZES ordinary wooden bench—you'll have only a pile of kindling! 


KNOW WHAT YOU PAY! Specify ‘Hallowell’ 

IN STOCK benches and know your FULL COSTS in advance! No 

. time and trouble in laying out—no figuring of lumber 
FOR PROMPT DELIVERY and labor costs. And “Hallowell” benches are priced 





to invite the order. of the canniest Buyer! 


COMPLETE CATALOG and price STANDARD PRESSED STEEL CO. 


ye posse benches, yours JENKINTOWN, PERNA, Box4 ata veil 
on request to— clin qin -zchtes Pat’s Pending 
BOSTON + DETROIT « INDIANAPOLIS - CHICAGO - ST. LOUIS San FRANCISCO Mis. 732. Drawer is extra. 















‘NO HEATING ~ Sci.ituhhocr domage te worker chuck"? 
* : : p ‘ 
BROWN & SHARPE MAGNETIC CHUCKS *<::-" 


Magnet 
| wie ,o.. 









Type 





| rite for circular 
describing Rectangular 
and Rotary Models 


— so 
oe \speveenM 


wm aeves 9 


No wires — No heating 


No running costs 
For sale only in the U. S. A. and its Territories 


BS Brown & Sharpe Mfg. Co. 
Providence, R. I., U. S. A. 


BROWN & SHARPE 


136 AMERICAN MACHINIST 








Qn a Oe oe ok See ee oS ae 


ne « 


~TreFheanm oss a BB 


apraoeon="3fF7 P2426 ee hUr TMC OTD ae 


codwg= sk 


— 


— 
(>) 


S>O?RS eh OF D oS 


no 








FREE INFORMATION FOR 
YOUR METAL-WORKING LIBRARY 


New Catalogs, Booklets, Bulletins 


METAL-WORKING MACHINES For Your Convenience 3. When you have filled out one 
PRODUCTION TOOLS. The Delta ; aD 4 space for each catalog or bulletin 
silly {hit TA and tiaatitaes Two, busineseveply | cards are you want, detach along the scored 
line of abrasive finishing machines, rill sor ere. Un — is room tor ines and drop the cards in the 
yresses, cut-o machines, tool grinders, 4 - = : 
caws and many other accessories. Com- ° request our =preces of mail. No postage is required. 
plete specifications and advantages given. iterature. 
2 PRESSES. Perkins Machine Co., Wee. Example 
ren, Mass. Bulletin 4 ustrates w 
complete specifications Perkins line of How to Order Ee ae ee ae 
Model B inclinable power presses. Each _ nae a 
machine and its features illustrated. 1. If you are requesting four Write in circle number of item 
3 THREAD-MILLING MACHINES. The ieces or less, please use only the describing one catalog wanted > 
Hanson-Whitney Machine Co., Hart- # d Lik “ f fj 
ford, Conn. Catalogs on 4x9, 8x16, and ottom card. Likewise, for five to 


ert St Ad tie tS Piri ititi itt tt ret ti tty 


10x24 in. universal semi-automatic thread : : 
milling machines. Large illustrations eight pieces, use both cards. 


3 
o 
m 
© 
st) 
© 
3 
® 
= 
ra 
° 
2 
@ 
= 
o 
¥ 








with complete descriptions of parts and 
particular advantages. Specifications and 2. Be sure to fill one space for juveinde dase eiveligeebecpbeodteteeriatapioeiceamineenens sueccsenouses 
accessories shown. ° 7 . 
each piece you order. This will Brooklyn. New York. tne Supt 

APLANERS. | Liberty Planer & Mfg. Co. assure your receiving copies of = | yn, New York... Tithe... PUP Res... 

Hamilton, Ohio. 12-page catalog 152 a r) 

Liberty Planers. ‘Shows latest engi literature promptly by reducing 4 W.C. Dow Mfg. Co. 
on 8s. s a 

- : . SOO mh fm vs. ¥OW MM fr 
neering developments in large illustra clerical work in handling your re- Company g. : 
tions, diagrams and specification charts. AMERICAN MACHINIST, New York. 3-19) 
Describes details which increase opera- quests. eS . 
tor’s output. “ 

TOOL-ROOM GRINDERS. Boyar- 
Gicnoks Gero. Caieaee, Th. Cone These cards not good after June 1, 1941 


folder on cost reducing tools for tool 
room. Describes and illustrates bench 
and floor type grinding machines and spe- 
cial mounted grinding wheels. Diagrams 
and specifications. 


6 ERESS BRAKBS. Verson Allisteel Co., 
Chicago, Ill. 6-page folder on Vernon 
“T” Series major press brakes. Fully 
illustrated with specifications and list of 
special features incorporated in machines. 


7 BROACHES. Oilgear Co., Milwaukee, 
Wis. 16-page bulletin 24001, on Oilgear 
fluid-power, variable-speed, double-slide, 
vertical surface-broaching machines with 
automatic shuttle table. Describes con- 
struction, advantages and complete details 
with diagrams and charts of specifica- 
tions. Actual work done by machine is 
diagrammed and shown in pictures. Bulle- 
tin 23001 describes in same way Oilgear 
single-slide, vertical surface-broaching 
machines. 


@ EINIGHING MACHINES.  Ultra-Lap 
Machine Co., Detroit, Mich. 4-page 
folder illustrates and describes perform- 
ance of Ultra-Lap machines. Discusses 
superiority and efficiency and lists vari- 
ous parts for which it is particularly 
suitable. 


g@ DUPLICATORS. Detroit Universal 
Duplicator Co., Detroit, Mich. 12-page 
catalog describes in detail Detroit Uni- 
versal Duplicator Control for use in con- 
trolling machine tools and providing ac- 
curate duplicating control permitting 
reproduction of original model directly in 
metal. Folder shows applications of 


ro= — some ee mae ei ia ee eee 


Write in circle number of item Write in circle number of item 
describing one catalog wanted _- describing one catalog wanted 


COMPGNY........cserereerseserrersesseneerseersscsenensssnensesssonnesersrs CORP ORY vp y20cc0re9->-cc0eccvecocscnastneseasecnoneqesonccseocsocosseneneenes 
AMERICAN MACHINIST, New York. 3-19 AMERICAN MACHINIST, New York. 3-19 





Write in circle number of item Write in circle number of item 
describing one catalog wanted > describing one catalog wanted 


I orsinctsn cee yeseecnsestinignpuiinnsesecinsnibituelibecengheinessinnnees COTIROIYG o0.-seccvcesrescercocovascorsoceveesoonnecognsesoccoessocsesenes eevee 
AMERICAN MACHINIST, New York. 3-19 AMERICAN MACHINIST, New York, _ 29 


ad 





= 2 oe ewe er aw ee eee no re —_ Se Se Pee en ea —“—— eee ee Oe ee wee ee ee ee ew ew ee ee 


= as — to cartes lathes, planers, Write in circle number of item Write in circle number of item 
s Ss ‘ 4 one one 
aan chines po RR, | orlepgagy stages ca describing one catalog wanted > describing one catalog wanted 
10 TAPPING MACHINES. The Hill N 
Acme Co., Cleveland, Ohio. 8-page Selene cnecncbucdsdinssbdccccocovbsededocenbaenneceneresdaenedesopecoucconseoesnee Name ccesnvccccecccccesouscecccecvossoseesbecsnocoosesésnesseoossenscososooseose 
—. on —_ soe a gr —, 
with large illustrations and clear specifi- 
cation charts showing operation. Acme titi ctiiceti oan cndsditacibtalideuissiosetebisdeimainias eeanisiae aiaedabeevenh I iiscicinccociivitinissvatphbincstiansiaimaiiniaheniinelmainn 
tap sockets and taps are also described. 
11 MILLING MACHINBDS., W. B. Knight (pi vvsesstssserssserserensersernenenseneneenensensenee ER EAE Le TN ae a BeIEEE ee Meee Ee: FOR. cccdvorccccesocssccnsonse 
Machinery Co., St. Louis, Mo. 27-page 
plastic bound catalog on line of Knight 
milling machines, uses large illustrations Company ili sieht ts oe ainsi tee id Red candawaunbesooncteinesseententenioet Company cbaadndesescsaecseiunvelitatidedsiaiatiaeiiintrtieameneiniie 
and discusses features carefully. Per- AMERICAN MACHINIST, New York. 3-19 AMERICAN MACHINIST, New York. 3-19 
formance described and diagrams show 
typical jobs done on these machines. ; 
Diagram of construction details and ac- Write in circle number of item , Write in circle number of item 
cessories listed. sn a sas 
describing one catalog wanted describing one catalog wanted 
1 TOOL GRINDERS. Oliver Instrument 
Co., Adrian, Mich. 12-page catalog 
on Oliver Ace universal tool and cutter ESE SS ELE SAI <P? Enea Plea + eS (| RE TE Ee aa ne OPA ee ae 
grinders. Shows with large illustrations 
ease with which machine can be used. 
Actual performance data illustrated and Address Soeedereceeccrscerccresesoeeeeeescoesesoseeseeseseceesoeee coccsecceeses Address Coe e eee seeer ees eeeeesemeresonereeeeesoeseeosoeneseseeeeee sesey Proveves 
described. Specifications for machine 
given. 
ANncacAidi> siccalliitih ia beineeb-edeniiewconeiohiad ee deidcahdasiiiiinitessensiiens siajeenciitbietttideicicnanacitibeccseaaiagalininsanssaeaesdedanaa 
iit nitecseibicieasincienccumnciiies Hieipeeenescoenne _ a soesnagnnsnnsescnsees 





CHINIST, New York. 3-19 AMERICAN MACHINIST, New York. t 





TOOLS AND ACCESSORIES 


13 CUTTING TOOLS. Carboloy Co., 
Detroit, Mich. 12-page midget man- 
ual for operators contains complete in- 
formation on speeds and feeds to be used 
with this material in varying depths of 
cuts and other valuable information on 
use and grinding. 


1 4 GRINDING FIXTURE. Roan Mfg. 

Co., Racine, Wis. Folder describes 
new Roan grinding fixture with illus- 
trations for use with end mill, counter- 
bores, hollow mills, and other facing 
tools. Production advantages and com- 
lete description of machine with price 
ncluded. 


1 5 TOOL HOLDERS. Elk Tools, Inc., 

New York, N. Y. Folder describes 
Elk universal toolholders, giving features 
and advantages. Many different t s 
are illustrated individual use - 
grammed, showing how it holds tool in 
various cutting positions. 


16 GRINDING WHEEL SPARKS. Nor- 
ton Co., Worcester, Mass. 8-page 
folder describes in diagrams and charts 
spark characteristics from_ grinding 
wheels in various metals. Shows how 
spark testing may be used as rapid and 
economical method of classifying iron and 
steels. Also usefulness in judging correct 
cutting speeds. 


17 CEMENTED CARBIDE TOOL 
GRINDING. Carboloy Co., Detroit, 
Mich. 16-page bulletin GT-127, discusses 
grinding cemented carbide milling cutters 
and end-cutting tools. Gives information 
on grinding machines, grinding wheels, 
wheel mountings, wheel use, tooth rest 
with complete charts and diagrams of 
exact information, Diagrams recommend 
tooth profiles. Discusses general inspec- 
tion and handling of cemented carbides. 
Includes separate charts for grinding of 
milling cutters and grinding of end- 
cutting tools. 


18 MILLING MACHINE ATTACH- 
MENTS. Porter-Cable Machine Co., 


a i RR ESR ER RRR RRR 


Syracuse, N. ¥. Folder describes Porter- 

Cable universal milling machine attach- 

ments for hand and power feed millers. 

—- show use. Specifications 
ven. 


19 CHUCKS. Modern Tool 
Rochester, N. Y. c-same bulletin 

M-101 on Modern-Magic chu 

let uipment. Large illustrations show 

them in actual operation. Available sizes 

and types fully described. 


20 REMOTH TRANSMISSION. The 

Brown Instrument Co. Sn np 
Pa. 24-page catalog No. $400 tells how, 
why, when and where the pneumatic re- 
mote transmission can be applied for 
indicating, recording and control of tem- 
poresere, pressure, flow and liquid level 
n hazardous atmospheres where use of 
electrical transmission is not desirable 
nor permissible. Gives oners features 
and description of working parts with 
large, clear photographs. 


21 CUT-OFF WHEELS. Norton Co., 
Worcester, Mass. 10-page folder 
gives suggestions for best results in use 
of abrasive cut-off wheels on Delta cut- 
ting-off machine. 
of wheel, burrs, burning, 
wheel flanges, machine capacity, 
and truing, clamping the work, and gen- 
eral recommendations. 


22 GAGES AND INDICATORS. B. C. 

Ames Co., Waltham, Mass. <e~ 
catalog 52 on Ames gages and dial indi- 
cators for impersonal measuring, size con- 
trol and general testing. Complete line 
is illustrated. Description ven and 
working parts careful described and 
illustrated. Very complete and valuable 
gage catalog. 


HEAT-TREATING AND WELDING 


23 RESISTANCE WELDERS. Thomson- 
Gibb Electric Welding Co., Lynn 
Mass. Folder describes line of stan 
Thomson spot welding, welding en, 
and flash welders. Illustrations an 
descriptions given. 
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24 GAS-CUTTING MACHINES. Air 
Reduction Sales Corp., New York, 
N. Y. 8-page catalog on No. 10 Plano- 
graph, a shape-cutting machine of the 
pantograph type for single or double 
torch operation. Gives cutting speed, cut- 
ting range, and many other exclusive and 
valuable features of this machine. 


PLANT SERVICE EQUIPMENT 


25 INDUSTRIAL BRUSHES. The Ful- 
ler Brush Co., Hartford, Conn. §8- 
pase folder describes Fuller Steelgript 
rushes for industrial and engineering 
needs. Illustrates brushes and their uses 
and how they can be used to cut produc- 
tion costs. 


PARTS AND MATERIALS 


26 SWITCHES. Mu-Switch Corporation, 
Canton, Mass. 4-page folder illus- 
trates original-patented, quick-action, 
light-pressure, precision switches. Fea- 
tures are listed and many applications 
ewes. Dimensions and list prices 
given. 


q7 SPEED VARIATOR. General Elec- 
tric Co., Schenectady, N. Y. 4-page 
folder on d-c speed variator, an all- 
electric adjustable speed drive operating 
from a-c supply, in sizes from 1 to 15 
hp. Describes advantages, uses, and op- 
eration, giving elementary diagram of its 
set-up. GEA-3517. 


28 INCONEL. International Nickel Co., 
Inc., New York, N. Y. 16-page 
Bulletin T-7 on engineering properties of 
Inconel. Gives revised information of 
mechanical properties at ordinary and 
elevated temperatures. Gives minimum 
requirements of U. S. Navy specifications 
and data for limiting service tempera- 
tures. Approximate conversion curves for 
Brinell, Rockwell and Vicker’s hardnesses. 
Sections on working properties and cor- 
rosion resistance included. 


29 STAINLESS STEEL. Allegheny- 
Ludlum Steel Corp., Pittsburgh, Pa. 
28-page Allegheny-Ludlum Blue Sheet on 
fabrication of Allegheny stainless steels. 
Gives information on its welding, drawing 
and blanking, machining, spinning, up- 
setting and fo: ng, riveting, shearing, 
soldering and razing, annealing and 
heat treatment, grinding, polishing and 
buffing, and surface treatment. Complete 
man 


30 AMPCO METAL. Ampco Metal, 
Inc., Milwaukee, Wis. 12-page article 
on controlled aluminum bronze for air- 
craft parts, describes use of Ampco 
aluminum bronzes as essential alloys for 
aircraft industry. Well illustrated b 


photomicrographs, views of aircraft 
arts, charts and _ tables. Valuable 
nformation. 


31 TIMERS. National Time & §S " 

Corp., Detroit, Mich. 8-page folder 
on National Timers for holding indus- 
trial processes in line. Describes welding 
timer for spot welding, seam welding 
and the like. Production advantages 
described. 


32 SPEED CONTROLS. Reeves Pulley 
Co., Columbus, Ind. 10-page booklet 
G-410 on Reeves speed controls for ma- 
chine tools. Gives uses and advantages 
on machine tools with six pages of typi- 
cal installations with production detatis. 
Fully illustrates and describes’ three 
Reeves speed control units. 


33 PRE-FINISHED METALS. Amert- 
can Nickeloid Co., Peru, Ill. Folder 
describes pre-finished metals which re- 
quire no plating or polishing and thus 
speed up production. Describes facilities 
and includes actual metal sample for 
inspection. 


STEEL SHAPES. The Commercial 

Shearing & Stamping Co., Youngs- 
town, Ohio. Booklet on standard steel 
shapes illustrates and describes circular 
steel shapes obtainable as_ standard 
items, thus eliminating tool and die ex- 
pense. Describes economy of purchasing 
them rather than setting up production 
facilities. 


35 MACHINE TOOL DRIVES. _ Rob- 
bins & Myers, Inc., Springfield, Ohio. 
4-page folder describes R & M drives and 
how they meet actual needs in efficient 
machine shop operation. Specifications 
given and illustrations show R & M 
drives as applied to machine tools. 


KT.) BALL BEARINGS. Landis & Gyr, 
Inc., New York, N. Y. 6-page bulle- 
tin 3 describes R.M.B. miniature ball- 
bearings ranging in outside diameter 
from 1.5 millimeters to 20 millimeters. 
Discusses design and construction, load 
capacities, and extremely low friction fac- 
tor. Each design series diagrammed with 
available sizes listed. 











An INDESTRUCTIBLE Rotor 
. Cast of Copper / 





HIS indestructible, one-piece rotor bined with the advantages of copper. 
with windings centrifugally cast of 
SOLID COPPER is found only in Fair- 


banks-Morse Motors. 


Copper has a high melting point 
(2000° F.)*, high electrical conductivity, 
and low thermal expansion. And so F-M 


It’s a rotor that does more than meet 
the tempo of today’s industrial needs 
. it sets a mew standard of motor per- 
formance. For only in this rotor are the 
advantages of a one-piece winding com- 


Motors, with patented features available 
only in Copperspun rotors, better with- 
stand constant starting and reversing, 
give added years of dependable opera- 
tion, and minimize operating costs. 


+Aluminum melts at 1100° F. 


Worth your consideration are the advantages in your service of Fairbanks-Morse Motors 

with Copperspun rotors. Write Fairbanks, Morse & Co., Dept. C11, 600 South Michigan 

Ave., Chicago, Ill. Branches and service stations throughout the United States and Canada. 
7915-EA40.162 


Fr) MOTORS 


DIESEL ENGINES ELECTRICAL MACHINERY RAILROAD EQUIPMENT 
PUMPS FAIRBANKS SCALES WATER SYSTEMS 


WASHERS-IRONERS STOKERS 
FARM EQUIPMENT AIR CONDITIONERS 
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§ Sune highly efficient bearings are manufactured 
with the most exacting care by ball bearing experts. 
Accuracy and precision are outstanding characteristics 
of all “‘@ommerrcial’? Annular Ball Bearings and, for 
this reason, are preferred by those who demand quality 
and efficiency. 


THERE is no job too difficult for ‘Commercials’. They stand up under the most gruelling 
service conditions. Overloads and side-thrusts are easily sustained. Speeds up to 2500 R.P.M. 
with dual thrust capacity. High grade steels, carefully heat-treated, assure long life and 
uninterrupted performance, plus economical operation. 


OUR Engineering Staff will be pleased to assist in making recom- 
mendations regarding the correct type of bearing for any product 
you make, or any machine you operate. Write for complete infor- 
mation and latest catalog. 


THE SCHATZ MANUFACTURING CO. 
POUGHKEEPSIE, N. Y 
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MORE PROTECTION 


Only two openings to motor interioy 
— these protected and WELL BELOw 
center line. No chance for dripping 
liquids or falling materials to 
damage ANY working part. 


GREATER SAFETY 


Unlike cast iron, the rolled steej 
frame and malleable base give 
REAL PROTECTION against external 








blows and accidental abuse. No 
moving parts exposed as in ordi. 
nary open mofors. 


STREAMLINED 


A motor in the modern mode— 
“EYE APPEAL” with a wallop! All 
exterior surfaces smooth and grace- 
ful——not one unsightly sharp 
corner — no visible openings! 


OTHER PLUS VALUES 


Stator windings 
are triple- 
treated with 
HOWELL- 
BOND Insulat- 
ing Varnish — 
baked on. 
HOWELL- 
BOND is oil, 
grease and 
water-proof. 


Rotor is of a 
copper bar con- 
struction with 
bars and end 
rings welded 
into one PER- 
MANENT 
assembly. 





a NEW Protected Motor with Definite 
PLUS VALUES 


This new HOWELL Motor is revolutionary, a premium 
motor if there ever was one — yet HOWELL Research and 
HOWELL Engineering offer it to you as standard open 
motor construction, 


The motor frame is rolled steel; base malleable iron; 
working parts TOTALLY encased, except 


= 


for ventilation openings . . . extra protection against 
physical damage . . . extra protection against the grief 
that moisture can cause. And so expertly is ventilation 
accomplished that cool-running is assured, as proved by 
exhaustive tests. 


Use these new HOWELL Protected Type Motors — and 
obtain a standard of performance and appearance you 
never before thought possible . . . integral sizes up to 
5 HP now available — larger sizes later. 
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A 
GATES 
PATENT 







The Experimental Engineering Ma- 
chine Shop of the Studebaker Cor- 
poration, South Bend, Indiana, for- 
merly used 3 line shafts, each driven 
by a 50 h.p. motor. By substituting 
individual 1 to 5 h.p. motors equipped 
with Gates Vulco Ropes, the com- 
pany saved approximately 20% in 
shop space and made a substantial 
reduction in power consumption. 
















Here's an Easy Way to 


‘ow me Se for YOURSELF “Ql UAE 


ig * 


CONCAVE SIDE Seow Hnoy/ 


If you use V-belts you cannot spend two minutes more profitably than in 
What Happens making this simple test:— 


When a Pick up any V-belt that is built with straight sides. Bend it as it bends in 
Va-ig-ltleee ooing around a pulley. You will see that the top of the belt grows narrower, the 
bottom wider—and the sides of the belt bulge out. The straight-sided belt, when 
bent, takes the shape shown in figure 1, at left. Clearly, this shape does not 
fit the sheave groove. 





Now make the same test with the belt that is built with the patented concave 
side. As this belt bends, you will see it take the shape shown in figure 2—a shape 
that precisely fits the sheave groove. 


Two savings result. First, no outbulge of the sides means uniform sidewall 
wear—longer life for the belt. Second, the full side of the belt uniformly grip- 
ping the sheave wall will carry heavier loads without belt slippage—a saving in 
belt wear and also in power! 


The Gates Vulco Rope is the only V-belt built with the patented concave 





side. 


THE GATES RUBBER COMPANY 


Engineering Offices and Stocks in All Large Industrial Centers 





CHICAGO, ILL. HOBOKEN, N. J. BIRMINGHAM, ALA, LOS ANGELES, CAL. DENVER, COLO. 
1524 South Western Ave. Terminal Building 1631 Ist Ave., South 2240 E. Washington Bivd. 999 South Broadway 
DALLAS, TEX. PORTLAND, ORE. SAN FRANCISCO, CAL. 
2213 Griffin Street 333 N. W. Sth Avenue 2700 16th Street 
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BUNTING wholesalers and Bunting 
warehouses everywhere in the United 
States carry ample stocks at all times of 


@ Completely machined and finished 
Cast Bronze Bearings in hundreds 


of sizes for every application in all 
kinds of machinery. 


@ Electric Motor Bearings for equip- 


ment and replacement for all makes 
and all sizes of electric motors. 


@ Tubular and Solid Bearing Bronze 


Bars, finished I.D., O.D. and Ends, 
in hundreds of sizes. 


The Bunting Catalog puts you instantly 
in touch with millions of finished bear- 
ings ready to use. Write for your copy. 
The Bunting Brass & Bronze Company, 


Toledo, Ohio. Warehouses in All Princi- 
pal Cities. 


TING 


; s 
BRONZE BUSHINGS BEARING 
PRECISION BRONZE BARS ° 


This Bunting Catalog 


will serve you just as 





fully as an inventory 





of millions of finished 
bronze 


doesn't 
BABBITT METALS 


bearings It 


cost you a 


cent and requires but 





little more space than a letter in desk or fil- 


ing cabinet 
144 
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ARE DESIGNED, BUILT AND TESTED AS 


Hundreds of installations in widely diversified 
industries have proved the outstanding ad- 
vantages of Westinghouse Gearmotors for slow 
speed drives. Gearmotors save installation 
costs and reduce maintenance expense because 
no belts, pulleys or sprockets are required. 
The exact output speed can be obtained by 
simply installing one unit. And with a West- 
inghouse Gearmotor, low output speed is pro- 
vided with the full efficiency of a high speed 
drive—efficiency ranging from 94% to 98%. 

The design and construction of Westinghouse 
Gearmotors make it possible to solve many 
slow speed drive problems economically. West- 
inghouse Gearmotors are built as one complete 
unit. The result is a balanced drive in which 
all parts are matched to provide maximum 


UNITS 


results. Smooth, quiet operating gears are 
assured because Westinghouse makes its own 
gears—gears that are accurately cut from 
forged steel and heat-treated by the exclusive 
Westinghouse BPT process. 

Built as one complete unit with all parts 
accurately balanced and matched, a Westing- 
house Gearmotor will deliver its full torque 
under load and withstand the shocks of even 
the most severe service conditions. 

Gearmotors are available in all standard 
motor ratings and in a wide variety of special 
enclosures. Your Westinghouse representative 
will be glad to give you complete details. 
WESTINGHOUSE ELECTRIC & MFG. CO. 

EAST PITTSBURGH, PA 


See the Westinghouse Exhibit - - booth 179 - - American Society of Tool En- 
gineers Show - - Convention Hall, Detroit, Michigan - - March 24 to March 29. 


estinghouse 


GEARED DRIVES 


1941] 





Full Line Contact of Two-Zone Contact of Roll Ground Radius 


Final-Finish Sur- End Insures Roll Align- of Cone Flange 
faces Coincide on ment. (Patented Dec. 6, Prevents Noise 
a Common Apex. 1930, Patent No. 1784914. and Chipping. 


a 


a - 

HIRTY-SIX _yeats of Roller. Bearing 
manufaetire haye-proved that de- -. Olt Groowe Pres 
sign As the mest “Important element in 4 vides Positive 


to heneti, j Lubrication for 

ee ; Roll Heads. 
Likewise, the use of many millions of 
Bower Roller Bearings as original equip- 

reat over a period of many years j 
Large Area of 
meriea’s leading large- - production 3 

Bi ' Flange Reduces 
automo proved _ the correctness _ —— Unit Pressure. 


of BOW ER DESIGN. i ae 


Bearing users will appreciate that Po 
exacting "sheeiiewbe of the “mstomotive 
industry and the severe usage of hear- 
ings in automobiles offer a challenge 





that no roller bearing can meet unless 
it possesses the highest degree of quality 
known to the bearing industry. 


One of the secrets of Bower’s leader- 
ship is the fact that its technical men 
have never waited upon the ingenuity 
of other men. Bower ineers push 
relentlessly ahead—far beyond the needs 
of the moment—to make new technical 
discoveries and to apply them always in 


ADVANCE. 


This Tapered Roller Bearing is a lead- Multiple Perforated Re- 
ing example of Bower design. It embod- tainer for Roll Spacing. 
ies important advantages that no other 
bearing possesses — advantages that 
Bower engineers discovered and incor- 


Case Hardened Alloy 
porated ahead of all others. Steel Cop Gad Cone. 





For more detailed information on 
Bower design, ask us for a copy of the 
folder, “Secrets of Bower Roller Bearing 
Design and Quality.” 


Bower Finish Like 


“ . . ” * 
A “Face-Lifting” Operation 7 
13: O Y 1. ROUGH GROUND —Photomicrograph—25 diameters—showing amor- 
phous film with roughness of approximately 15 micro-inches (millionths 


ROLLER BEARING CO. of an inch), 2. FINISH GROUND —More but finer scratches — surface 
Detroit.Michigan finish of approximately 10 micro-inches composed of amorphous metal 
left by finish grinding— Photomicrograph of 25 diameters. <3. FINAL 
FINISH — 25-diameter photomicrograph showing amorphous metal and 
grinding marks removed, baring hard surface and smoothness of approxi- 

mately 3 micro-inches-—— scratches below surface. 
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ALL ON ONE INVOICE 


A blow on the diamond-shaped head of Lamson 
Cotters spreads prongs. “Efficiency” points serve 
as a drift pin. Lamson stock cotters conform to all 
Government specifications. Cotters made to order 
from brass, bronze, aluminum and stainless steel. 


- Yeinch to Wasinch 


re 


ees a T isceiok komt 
treated steel compare athenpndises noon el 
© np scien screws in 


Uidenoniull finished xp * 

have approximately 90,000 Ibs. per sq. in. sedi 
tensile strength. Our high carbon cop screws of 
rere mages enema te 


pee 





@ As manufacturers of the most complete line of bolt 
and nut products in this country, Lamson & Sessions 
can fill an order for a wide variety of standard fasten- 
ings out of warehouse stocks. And a nation-wide net- 
work of responsible jobbers re-inforces these facilities 
for your demands. Obviously, it is least costly of time, 
effort and expense to order every fastening you need— 


in one shipment, at one time, on one invoice, from one 
manufacturer. And next best to that is specifying the 
Lamson line when you order from your mill supplies 
dealer or hardware jobber—for the quality is exactly the 
same—backed by 75 years of bolt-making experience. 


THE LAMSON & SESSIONS COMPANY, Cleveland, Ohio 
Plants at Cleveland and Kent, Ohio; Chicago and Birmingham 


Your Jobber stocks the Lamson line 


LAMSON & SESSIONS 


BOLTS ©. 2 NUT * e OerTrerse CAP SCRE We =e SPECIALS 











PEED-UP is the order of the day for American in- 
dustry. Overtime and extra shifts place an added 


burden on machines and power transmission lines. 

Accurate, sturdy BCA Ball Bearings are insurance 
against costly shut-downs for repairs or replacements 
of the machines you operate. They are an assurance 
of trouble-free operation, too, in the machines which 
you make and sell. 

Every BCA Ball Bearing is designed right—made 
of the right materials for the service indicated in 
the BCA Data Book. If your designer and plant en- 
gineer do not have a copy of this quick reference 
book, write and we will send it to you, quick. 


BEARINGS COMPANY OF AMERICA 
415 HARRISBURG AVENUE « LANCASTER, PENNSYLVANIA 


LB CA pepe 
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& ay 
NO LONGER LIFE at LESS COST! | :: 
PULSATION Made in one integral unit saves ‘>: 
wear and parts replacement. Pat- 
NO DRIVES ented visible oiling system for 
NO BELTS cleaner air. More power at a given 
NO GEARS input. Get facts and you'll 
NO — spa = Ce 


=: Write for Catalog! 
ae 


a NEW JERSEY MACHINE a 
ote CORPORATION fy 
* 1500 Willow Ave., 








Hoboken, N. J. 
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MOREY No. 12M*°HIGH 
SPEED VERTICAL PROFILER 






Production of 
inter - change- 
able parts re- 
quiring milling 
of any contour 
or outline can 
be materially 
speeded up by 


this Profiling 
and Milling 
: Machine. 
CONDENSED SPECIFICATIONS 
Table working surface—12%4x 15% 
Table travel—iongitudinal—23" "Ask for 


Table top to bottom of cross slide 
maximum: 1144"; mloineen: 4° 
Table top to spindle end: 
minimum 4°; maximum 8 to 12” 
—— spindle machine can also be 


descriptive bulletin." 


MOREY MACHINERY CO., iNc. 


410 Broome Street New York, N.Y. 
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HERE IS THE WAY TO 
Save 


BOTH TIME AND 
COST 


In hobbing the gear, leave enough stock (.005” to .016”) to 
take care of hobbing errors and fire distortion. Shave the green 
gear on a Red Ring Finishing Machine to eliminate hobbing 


errors and then harden. 


After hardening, use a Red Ring Gear Grinding Machine to 
reduce the overall error to less than .001”, but without spark- 
ing the wheel out. Sparking ovt accounts for at least half the 
time required by the grinding operation. It is entirely unneces- 
sary when final finishing is done on a Red Ring Lapping 
Machine. 


Lapping removes the fuzz left on the tooth surface by the 
grinding wheel, leaves tooth surfaces smooth and corrects all 


remaining errors to whatever degree of accuracy is desired. 


This is not only faster and more economical than relying 
exclusively on the grinder, but it also reduces the percentage 


of scrap and assures greater durability and longer gear life. 


Write for bulletins 07 Red Ring 
ng: 
shaving. grinding and lapping 


NATIONAL BROACH 
AND MACHINE CO. 
5600 ST. JEAN © DETROIT, MICHIGAN 


St 


RED RING GEAR LAPPING 
MACHINE 


iv, Fe 





Get A 
low-by- Blow Account” 


from this 


| Veeder-Root 


Counting Device 


i 


This husky power press “stays in there 
punching” all day long . . . and every blow 
is faithfully tallied by the Veeder-Root 
Medium Size Reset Ratchet Counter. Rug- 
gedly built to retain its accuracy under 
steady pounding and vibration, this Veeder- 
Root Counter provides a dependable daily 
work-record of press-production in terms of 
strokes ... a record that indicates the effi- 
ciency of machine and operator, the rate of 
mechanical depreciation, and also when the 
time is near for routine maintenance. 
It will take only a few minutes and a few 
dollars to attach a Veeder-Root Counter Root engineer will give you the actual fig- 
ures on time and cost. WRITE TODAY. 


to each one of your production machines 
. .. to provide work-records in any terms or 

units of performance you want .. . and to VEEDER-ROOT Inc. 
point the way to new savings. A Veeder- HARTFORD, CONN. 


IN ENGLAND, VEEDER-ROOT LIMITED, CROYDON, SURREY * IN CANADA, VEEDER-ROOT OF CANADA LIMITED, MONTREAL, P. @. 
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Your Distributor 
Can Help You 
Keep This Genie 


GROWING! 





‘Tene are standard Ball Bearings and Bower Roller Bear- 
ings for most applications. The higher speeds and more exacting 
requirements industry demands of equipment today call for better 
bearings. Whether you design new machines or modernize present 
equipment, (GJB) Ball Bearings and Bower Tapered Roller Bearings 
will do the job efficiently, economically and satisfactorily. 
(CJ8) Ball Bearings have large balls for capacity —deep grooved 
rings for strength—and mirror-finish raceways for smooth perform- 
ance and long life. 

BOWER Tapered Roller Bearing raceways are “Super-Finished” 
for extreme accuracy and quiet operation. Maximum capacity and 
long life are obtained through positive roll alignment—heavy thrust 
shoulder — and constant roll end lubrication. 


AHLBERG BEARING COMPANY 


~MANUFACTURERS OF CJ8) MASTER BALL BEARINGS 


3018 WEST 47TH STREET 


CHICAGO, ILLINOIS 





... the symbol of LEADERSHIP 
in the development of 
AUTOMATIC CHUCKING EQUIPMENT 


The many exclusive features in design offered 
by Potter & Johnston are the result of over 40 
years pioneering in the design and manufacture 
of high production automatic chucking 
equipment. 


Today as always, P & J is contributing to the 
more and more exacting needs of the hour by 
rendering invaluable assistance in stepping up 
the production of accurate, duplicate parts. 


Factory Representatives of Potter & Johnston — 
located in the leading industrial areas—are ready 
to render prompt service in helping you solve 
your production problems. 


POTTER & JOHNSTON MACHINE COMPANY, Pawtucket, R. I. 
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There is no time for 


“Time Out” these days 


Today, as never before, it is essential 
that production machines go right 
into production and stay in produc- 
tion. Busy factories have no time for 
“Time Out.” Machine tool and ma- 
chinery manufacturers themselves 
can’t afford service complaints. 
And so, machine tool and machin- 
ery manufacturers insist on having 
100% Ojilgear Fluid Power Equip- 
ment. They know a hydraulic system 
can be only as good as the pump 
and the cylinder and the valves. 
They know that all of Oilgear’s un- 
equalled experi- 
ence in hydraulics 
goes into the de- 
sign and construc- 
tion of all of Oil- 


their customers. Unequalled advan- 
tages result from this undivided re- 
sponsibility which rests on Oilgear’s 
leadership and fluid power achieve- 
ments. 

From a broad line of standard 
Fluid Power Equipment, Oilgear 
Engineers bring you “tailored to 
order” results that realize every ob- 
jective you have in mind... a sys- 
tem that is simple to connect, operate 
and inspect. Oilgear solutions pro- 
tect machine manufacturers and 
users from every standpoint. The 

urgency of the 
times calls for de- 
pendableOilgear 
Fluid Power sys- 
tems. Write for 





gear Equipment. 
And they know 
that “100% Oil- 
gear Equipped” is 
the strongest as- 
surance of service 
they can offer 





_ Baush Machine Tool Co. Multiple Spindle Drilling and Tapping Machine 


100°; Oilgear equipped. Said to be the first hydraulic combination machine. 


igeport Safety Emery Wheel Co. 84A-61 Bs 
race Grinder 100 Oilgear fAuid 


wer Criv toble through Geor and rack 


Trademark Reg. U. 8. Pat. Off. 


FLUID POWER 


Feeds PumpseCylinders* Valves*Mo- 

tors « Transmissions * Horizontal and 

Vertical Broaching Machines «+ Hori- 

zontal and Vertical Presses * Custom 
Built Machines 


/] 


“ys lO 
VA 


completely de- 
scriptive literature. 
THE OILGEAR 
COMPANY, 1307 
W. Bruce Street, 
Milwaukee, Wis- 


consin. 


OILGEAR 


é : THE MOST EFFECTIVE 
’ =" APPLICATION OF 


OWE F) 


THE OILGEAR COMPANY, 1307 W. Bruce Street, Milwaukee, Wis. 
Please send me a copy of Bulletin 47000 without obligation. 














Duplicate Parts 
Rapidly Machined 


The balanced design and Operating 
features of the Rivett 918 hand screw 
machine make it en efficient Producer 

» Work is ac. 

Curately held in collet °perated by 
oser with ball thrust 

lever controls lathe 

drive and automatic brake for quick 
Starting and Stopping of ball bearing 
Spindle. Speeds from 150 to 3750 T.p.m, 


independ ent 

stops. Cross slide 

Carries tools for 

forming and cut- 

ting off. The ma- 

Chine is free from 

all vibration as 

it is Properly 

Proportioned and 

dynamically balanced throughout, 
Parts requiring up to eight operations 

can be finish-machined at one chucking. 

stock passed through spindle can 
be held in Push-out collets up to 1” 
Capacity while work 


Parallel slide; see 
insert. Ojj Pump and Piping is optional. 


For complete infor. 
mation write for 
Bulletin 9] 8 
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Diagram Showing Patented Hydraulic Balance Construction 


Hydraulic Balance means much 
longer life for VICKERS VANE TYPE PUMPS 


The diagram above illustrates the patented “Hydraulic 
Balance” construction that is exclusive with Vickers 
Vane Type Pumps. Note that the bearing loads are 
cancelled out by equal and opposing radial hydraulic 
thrust leads. Much longer pump life results from the 
fact that the major cause for wear is entirely elim- 
inated, namely, bearing loads resulting from pressure. 
This construction is also one of the important reasons 
for the exceptionally high efficiency of Vickers Vane 


Type Pumps. 


VICKERS Incorporated 


1410 ODAKMAN BLYD., DETROIT, MICH. 


Application of the “Hydraulic Balance” principle is 
representative of the engineering development and 
research behind all Vickers Hydraulic Pumps and 
Hydromotive Controls ... an important and contin- 
uous activity to always assure the high quality of 


Vickers products. 
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Single-Stage Pump 
for 1000 p. s. a. 
, Po as fwo-Stage Pump ae Spee 
for 2000 ae yf 
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“7MILLIONS FOR DEFENSE” 


— but not ONE CENT for Failure! 


MILLIONS OF ALLENS—but not one cent for ma- 
chine down-time or production tie-ups through 
failure of hollow screws. For Allen Screws are put to 
the tests of emergency conditions in our laboratory 
routine! 

From bombers to boring machines; from guns to 
gear grinders; in armament and the machine tools that 
make it, ALLENS are doing their famous job of “hold- 
ing strongly together”. 

Cold-drawn and “pressur-formd” to new “highs” of 
strength; precision-threaded for greater holding- 
power; scientifically heat-treated; visually and man- 
ually inspected— ALLEN Hexagon Hole Products are 
steeled to every stress of defense operations in the 
field or factory. 











Call your local Allen Distributor to supply these 
“defense units” for your machines or equipment. 


Visit our exhibit (Booth 220) at the Machine & Tool Pro- 
gress Exhibition, Detroit, Michigan, March 25 to 29 inclusive. 











THE ALLEN MANUFACTURING COMPANY 


HARTFORD, CONNECTICUT, USA. 3 

















MOREY No. 2G TURRET LATHE 
= | for Low-Cost Production 
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“Oui ta INFINITE SPINDLE SPEEDS ie vi 

operation 90 to 1800 R.P.M. or 180 to 3600 R.P.M. : 

+++ for pressures turnec 
Motor Drive—Capacity, 1” diameter, 642” turning length. 

up to 500 Ibs. Any spindle speed you want—a direct reading dial shows front 

. when you've got it. rest 

Permits the use of carbide tools for fast cutting. ests \ 

Patented turret clamp operates automatically. to b e 

Effective on second operation and chucking work. f | 

Send for a more complete description of this unusual turret lathe. or th 

Ask for Bulletin No. 629. Lo-sw} 

mount 

MOREY MACHINERY CO., INC. diame 

410 Broome Street New York, N.Y. three 
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PREPARED BY THE SENECA FALLS MACHINE CO. 








“THE So-owiney PEOPLE” SENECA FALLS, NEW YORK 








NEW MODEL LS Lo-swing 


TURNS LARGE GUN BARRELS 





Problem: To increase production on turning opera- 
tions of gun barrels up to 14” diameter by 21’ long. 
Solution: This job was being done on a conventional 
Gun Lathe. There being a limit to the speeds and 
feeds which the tools would stand, the only way to 
further increase production was to use multiple tool- 
ing. Using multiple tools meant that the barrel must 
be rigidly supported by steady rests while being 
turned, The Lo-swing method with carriages on the 
front which will pass the tailstock and the steady 
rests which, in turn, rigidly support the work seemed 
to be the best answer. As no Lo-swing large enough 
for this work had been built, the large Model "LS" 
Lo-swing was designed for the job. Nine tools were 
mounted on three carriages to turn the straight 
diameter tapers and contours simultaneously while 
three roll steady rests support the work. By this 










method the length of the longest cut was reduced 
to 32” and the production on the turning operation 
was stepped up to one per hour. 


To facilitate setup, the carriages can be rapid 
traversed either forward or backward independently 
or together. To make for easy chip disposal, the 
rear of the bed slopes down at a 20° angle. 


While a constant speed AC motor could be used for 
the main drive, a DC variable speed motor was used 
so that the most efficient cutting speed could be 
exactly and instantaneously obtained. The complete 
length of the barrels was turned in one operation, 
the work being driven from a slot in the muzzle end 
and expanding centers locating in the bore were 
used to maintain concentricity. 
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@ Porter-Cable Belt Grind- 
ers (either Dry or Wet) 
replace or supplement, at 
considerable saving, opera- 
tions normally done on 
millers, disc grinders, ex- 
ternal broaching machines, 
trimming cutters, saws, 
filing machines, surface 
grinders, grinding wheels. 


Here are some of the 
things you can do: 


@ True up register 
surfaces 


@ Remove burrs and 
flashings 


@ Finish bosses 


@ Level abutting 
surfaces 

® Form radii 

@ Smooth edges for 
close fits 


e@ Take 
marks 


off feed 


















Models with belts 3”, 6”, 8” or 
10” wide, including flexible belts 
for finishing curved surfaces. 


@ Square cut-offs 


With a wet-belt you'll find Porter-Cable Grinders a big 
glass. 


help on soft metals, plastics, rubber, ceramics, 


Prevents heating, discoloring, fracturing, warping. 


Let's Look at Your Job... . 
No obligation 








Porter-Cable extensive experience with abrasive 
machines in many lines is available to produc- 
tion men without charge. Write to Methods 
Engineer and send drawings for our study, or 
sample parts for tests and data— 







no obligation. 





On these pieces 
a milling operation 
has been saved. Lefi: 
each face belt 
ground to a true flat (no fixture needed) so 
that the two pieces fit together perfectly. 





is 





Above: One operation faces 12 bosses. Holds 
thickness within .005”. 


PORTER-CABLE macuine co. 


1725-3 N. Salina St. 














Syracuse, N.Y 














Is your shop ready for 
maximum production in 


National defense work? 


How about management? Have you taken every means of im- 
proving your shop layout and handling of tools, work, records, 
men, etc., so as to eliminate bottlenecks and put through the 
greatest amount of profitable work in the busy days ahead? 
Here’s a great new book by the famous machine-shop writers, 
Fred Colvin and Frank Stanley, in which owners and managers, 
foremen and shopmen can find practical means of straightening 
out all the intricacies of running a machine shop for maximum 
productiveness. 


Just Published 


Running a 
Machine Shop 


By Fred Colvin, Editor Emeritus, 
American Machinistand Frank Stan- 
ley, Editor, Western Machinery and 
Steel World. 403 pages, 6 x 9, 146 
illustrations 








ERE is the book to answer the questions that don’t 

have to do withmachine operations, yet that affect 
shop profits in many ways. How to set up and equip the 
shop, how to plan wo*k, how to inspect and control it, 
where economies may ‘be made, how production may be 
improved, how to keep records, how to manage men— 
these are the sort of important problems explained here 
on the basis of successful methods now in use. 


Here are valuable pointers on: 


—estimating on contract work 
—estimating from blueprints 
—foremen’s meetings 
—farming out work 

—planning for slack times 
—modernizing a shop 

—Where and when to inspect 
—saving motions in assembly 
—etc., etc. 


—selecting machinery 
—buying used machinery 
—keeping machines in condition 
—timesaving tool trucks 
—moving work about the shop 
—conveyors in the job shop 
—toolroom layouts 

—making the tool crib pay 
—allocating machine hours 
—shortening work travel 


SEE IT 10 DAYS—SEND THE COUPON 


W/ McGRAW-HILL \ 
ON- APPROVAL COUPON } 


McGRAW-HILL BOOK COMPANY, INC. 
330 West 42nd Street, New York, N. Y. 


Send me for 10 days’ examination, subject to approval or return, 
Colvin and Stanley’s Running a Machine Shop. At the end of 10 
days I agree to pay $3.50, plus a few cents for postage and delivery, 
or return the book postpaid. (We pay postage on orders accom- 
panied by remittance.) 











PT ee ee en, re ee ee ee Se eee 


City and State . 


NNN S td bdo acalghe th 60a wine ah ob RA EMM ao pk Wowie alee eek Se es 


MOP CLT ET REET Lee eee eee eee eee A. 3-19-41 
(Books sent on approval in U. S. and Canada only.) 
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LATHES © OPENSIDE PLANERS 
BORING MILLS * ROTARY 
MILLERS * DOUBLE HOUSING 
PLANERS * DRUM MILLERS 
RAILROAD TOOLS © RIFLING 
MACHINES * GUN BORING 
LATHES * PLATE PLANERS 
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The use of uniformly high quality ™ 
of bearing pressure on ~ d extra protection 
against wear from chips ond dirt assure lasting forced Bed: 
nt alignment. Other features to carry chips to rear of machine. 
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Niles products. this new 


" line has the driving 
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_ We illustrate 
hat insure extra 
duty service. 
\p this machine 


me, like all 
“Time-Saver 
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power, 
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strength and ri 
well as unusual conveniences of control 
to speed the operator's every move 
below a few basic structural features t 
y over longer years of heavy 
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Hanson-Whitney has definitely solved the difficult 
problem of producing perfect threads to close limits 
and at low cost on a truly high production basis. 


With Hanson-Whitney Threading Machines, the 
Milling Process is employed—an outstanding de- 
velopment which has proved its value in many shops 
as a means of stepping up thread production and 
at the same time maintaining high accuracy. These 
machines have also demonstrated their ability to 
successfully handle the threading of many materials 
ordinarily difficult to machine. 


Semi-automatic in operation, with all functions ex- 
cept loading automatically controlled, H-W Thread 
Millers handle external or internal threading opera- 
tions with equal facility as well as right or left hand 
threads. Taper threads can also be produced to the 
same high degree of accuracy as straight threads. 


Complete detailed information is available in the 
H-W 16-page, fully illustrated bulletin, a copy of 
which will be sent promptly on request. 


H-W 4x9 Universal, Semi-Automatic Thread Milling Ma- 
chine—Capacities; external work up to 4” diameter; 
internal threading from 34" to 4” diameter. 


H-W 10x24 Universal, Semi-Automatic Thread Milling 
Machine. Capacit es: external threading up to 10” diam- 
eter; internal milling of threads from 1” to 10” diameter. 
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Explore thé possibilities of “HANSON-PROCESS” 
Taps as a means of assuring more tapped holes 
between grinds—holes that will pass closest in- 
spection for accuracy in long, hard service. 


There are sound reasons for the faster, more 
economical performance of H-W Taps. Close 
scrutiny will reveal the keen, sharp cutting 
edges of these modern, accurate, long-lived, high 
quality taps—advantages and features made pos- 
sible by the “Hanson-Process” of final finishing 
after hardening. 


This process is one which also involves strict 
control of every manufacturing operation. As a 
result, H-W Taps can always be depended on 
for correctness in lead, angle and diameter. 


The economy of using “Hanson Process” Taps 
can easily be demonstrated. Go into your shop 
and select the tapping job that’s causing you the 
most trouble or where your present tapping costs 
are too high. Tackle the job with an H-W Tap. 
Put it to every test. Note the speed with which 
it cuts and the quality and accuracy of the holes 
tapped. Compare results with the best you've 
heretofore attained and you'll be satisfied that 
“H-W Process” Taps are the answer to your 
problem of achieving more and better tapped 
hole production at big savings in time and money. 


To standardize on H-W Taps is to cut costs on 
all tapping operations. Investigate NOW! 


ry, 
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Lao nol squander TIME 


Sor thal is the stu 
life iy made of 





A century and a half ago Ben Franklin wrote these words. Today, in this war- 
torn world, Time is still too precious to squander—is our most potent ally. 
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ACHINE TOOLS are the timekeepers on Or, put it another way, 12 of these parts are 

America’s production lines. Without now machined in the time it used to take to 
them Time and even Life, as America under- do a single one. 
stands it, may be lost. Perhaps you have Bullard Mult-Au-Matics 

Bullard machine tools can be vital weapons or Vertical Turret Lathes now. If so, new 

in your fight to preserve Time. A specific Bullard tools and tooling layouts may help 
example: It used to take 315 minutes or you to make them even more efficient. If — 
5% hours to turn and drill the arms of you do not have our Standard Vertical 3 
an aeroplane propeller hub Turret Lathe Tool Catalog, 
spider. A Bullard Type “D” send for your copy today. 


Mult-Au-Matic now does it 
in approximately 25 minutes. 


BULLARD 


THE BULLARD COMPANY 


Bridgeport Connecticut 
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16-SPEED 
HERRINGBONE 
GEARED LATHE 


14° TO 36' WITH 


Tix superiority of the continuous tooth Herringbone gear 
is not only well known but universally recognized for its 
greater strength and smoother action resulting from in- 
creased tooth contact. 


Sixteen speeds and forty-eight changes of threads and 
feeds assure the mcximum possibilities from all types of 
cutting tools. Anti-friction bearings on all units and parts 
subject to radial or thrust loads and Timken precision 


bearings on the spindle transmit smooth, silent power from 
the gearing to the work. 


These are but a few of the modern construction features 
found in Sidney Lathes that account for their ability to 
maintain close tolerances on production jobs and costs that 
make for increased profits on all lathe operation. 


Built in 14” to 36” capacities to cover a wide range of 
manufacturing applications. 


The SIDNEY MACHINE TOOL Gompany 


SIDNEY 


iy 


U.S.A. 


OHIO 











AHENDEY LATHES 


IN THE TOOL ROOM OF THE SPRINGFIELD ARMORY 





These 12” x 30” HENDEY PRECISION GEARED HEAD 
LATHES—are used in turning out the fine quality tool work 
for which Hendey machines have been universally known 
over a period of many years. 


Regardless of the requirements—whether for tool room or 
production—for military, naval or industrial service— 
Hendey Lathes and Shapers can be depended on for more 
and better work at lower cost. ms 





THE HENDEY MACHINE COMPANY 
TORRINGTON, CONN., U.S.A. 
BOSTON NEW YORK ROCHESTER DETROIT CHICAGO 
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Here’s a file specially designed for the rough, heavy service of removing 
the fins from castings. This Disston Casting File has strong, sharp teeth 
which bite into fins and cut them off in less time than an ordinary file 

because each stroke removes more metal. 


Finished work is smoother, too, because the Disston Casting File 
planes and levels as it cuts. And you can be sure that this file will 
stand up under the toughest service . . . Each Disston file is made of 
special steel, given an improved heat treatment and a rigid inspection. 


Made in 12, 14 and 16-inch sizes, tapering in width and thickness, 
Disston Casting Files are double cut on the sides and single cut on 
both edges . . . designed to file swiftly and smoothly for a long time. 


Other American pattern files made by Disston in various sizes 
and shapes . . . Flat, Half Round, Round, Square, Three Square, 
Mill and others . . . are equally distinguished for their fast 
cutting and durability. 
Speedy Delivery — You can obtain the Disston files of standard 
patterns... Flat, Round, etc., hack saw blades and other metal- 
cutting tools you need promptly from a warehouse near your 
plant in miles and minutes. 


Engineering Service — To make the tools you buy earn 
bigger profits, enlist the services of a Disston engineer. He 
has the experience and skill to help you achieve the greatest 
efficiency from Disston saws, tools, files, knives and steel. 


For complete information, call your Disston Distributor 
or write us today. Henry Disston & Sons, Inc., Phila- 
delphia, Pa., U.S. A. 
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The AMERICAN Hydraulic Gun Rifling Machine is designed and built for broaching rifle grooves of con- 
stant helix in 105 MM Howitzer barrels. The method employed in producing the rifling grooves in gun 
barrells is to push a high speed steel hardened and ground cutter through the gun, driving the cutter 
in the proper helix angle in order to broach all the grooves together. Each cutter has an increased dia- 
meter over the previous cutter to facilitate taking a chip- approximately .001 to .002. The cutter is mounted 
on the end of a long quill which guides in the bore of the gun barrel. 


Photograph above shows the front view of 
the machine with all guards in place and 
sample tubing in position for rifling operation. 

Photograph at lower left shows guard re- 
moved from lead bar and hinged guard is 
raised to illustrate the position of the cutter 
ready for entering the gun barrel. After the 
cutter has been mounted on the quill and 
locked in position, operator drops the guard 
and starts the machine through cut. At the 
end of the stroke, mcchine automatically 
stops and coolant shuts off. Operator lifts 
guard, removes cutter and returns machine 
back to original starting position. He then 
takes the next size cutter and repeats opera- 
tion. 

Approximate broaching time after part is 
loaded and lined up is one and one-half hours 
per barrel. 









AMERICAN BROACH & MACHINE COMPANY <a, 
ANN ARBOR, MICHIGAN, U.S.A. . 26 S 3: 
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PRODUCTION 


This new machine—with a capacity up to 8 
inch round and 7!/2 inch square—provides speed, 
power and easy handling. By means of a spe- 
cial holding fixture, multiple cutting can be 
handled up to the capacity of the machine. 
Bars or shapes can be "nested" in economical 
quantities and adequately supported for cut- 
ing on sides and bottom. 


Features of design which 
invite close attention include: 


. upward feed of blade to stock by which riding and bumping are 


prevented. 


. friction disc feed which insures against blade breakage. 
. pulling of blade through cut from in front and below on a diameter well 


out from the center of the blade—a construction that eliminates weav- 
ing and buckling. 


. Stability of blade support is assured by swing frame fulcruming on heavy 


bronze bushing held rigidly in the main frame and trunnioned in large 
outboard bearing. 


. simple and easy adjustment of blade support makes it possible to use 


blades of different thickness to suit requirements of specific jobs. 


. Standard feed is 0 to 3" a minute—this can be stepped up for brass 


and non-ferrous metals. 


Write today for Descriptive Bulletin 
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Grinding Wheels 





MackLin ComPANy 


Manufactui f Grinding WI 


JACKSON MICHIGAN 
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me af control 


increases production 


OUR HYDRAULIC SPINDLE SPEED PRE-SELECTOR is the 
easiest and quickest speed changing control used in turret lathe 
design. ) 

Continuing improvement in cutting tools calls for higher cutting 
speed and more rapid, convenient and easy control of speed 
changes to realize the maximum pro- 


duction obtainable. 


% 


Operating time is saved by pre-select- (a: aod 


ing the spindle speed for the second 
cut while the machine is still working 
on the first. A short, natural, easy 
motion of the single control lever and 


the new spindle speed is obtained. 


BARDONS & OLIVER. Enc. 


1133 W. 9th STREET * CLEVELAND, OHIO 


We build a complete line of ram type turret lathes. 
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1701 WALNUT STREET, FITCHBURG, MASS.., U.S. A. 


Without obligation you may send us latest literature on ma- 

chines checked: 

J Special Multiple Grinding [| Bowgage Precision Wheel- 
Equipment head Units 

[_] Fitchburg Type A Cylin- [_) Bath Universal Precision 
drical Grinders Grinders 


NAME 


POSITION... 


COMPANY 


ADDRESS 
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MUNITIONS MANUFACTURERS 


. . - here is a lathe which is truly modern from headstock to 
tailstock. Features which are especially timely mark it as 
an outstanding value for both tool room and quantity pro- 
duction use. Primary among these features—one that as- 
sures accuracy, and therefore is of great importance to 
munitions manufacturers—is MATERIALS. 


Springfield Lathe beds are made in our own foundry—of 
highest nickel-chrome gray iron—an operation that enables 
us to guarantee strength and wear-resisting qualities ... 
allows us to follow through on each casting operation... 
makes certain every rigid standard we specify. Springfield 
iron itself, too, is especially resistant to warping and mar- 
ring. even under severest service. Here, then, are factors 
that account for the sustaining, over long periods of use, of 
the original accuracies built into every Springfield Lathe. 


The SPRINGFIELD MACHINE TOOL Co. 
SPRINGFIELD, OHIO 














Retooling, especially for munitions manufacturers, should take into con- 
sideration (1) extreme ACCURACY and (2) maintenance of such accuracy. 
In other words, LONG LIFE. And the Springfield Lathe delivers both! 








Now—you can grind MACHINE WAYS on 


THOMPSON PRECISION GRINDER 
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This Thompson Precision Grinder was designed and built to grind bed 
ways for a well known machine tool builder. Its success on this operation 
recommends it most highly for grinding machine ways for other manu- 
facturers of machine tools or for finishing surfaces on any equipment 
ordinarily requiring hand scraping. 


Vibrationless hydraulic power . . . massive construction throughout 
. .. wide range of feeds and speeds . . . centralized control are all fea- 
tures of Thompson Precision Grinders that make for accuracy and speed 
in grinding. Another unique point of construction in the machine shown 
is the electric truing device for dressing Vee shaped wheels. 


Hand scraping has always been a slow tedious operation requiring 
skilled help and today trained scrapers are hard to find. Thompson 
offers in this Way Grinder a machine of proved ability and speedier 
operation. 


Consult Thompson for modern, lower cost finishing operations. 


SPARK UT 


THE THOMPSON GRINDER COMPANY, Sprin 





(Above) 
THOMPSON 
20x24x120 
Way Grinder 


One of a complete 
line of precision 
grinding machines 
for high speed, ac- 
curate, grinding 











RAPID TRAVERSE 
YTED CONTROLS ®*° 
HEAT TREATED 


FEED ° 


gfield, Ohio, U.S.A. 
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..- Probably right where you are now, 
doing what you are doing now, but 
doing it better and faster, IF the new 
machinery you are ordering includes 
Axelson Lathes. 


Now is the time for horse sense—not hysteria. Don’t 
buy for this year alone but with the thought that 
the lathe you install today to machine munitions 
of war will ultimately be used for the tasks asso- 
ciated with peacetime manufacturing. 


Axelson Lathes are designed right and they are built 
throughout of materials best adapted to the pur- 




























At the left an Axelson Lathe is shown turn- 
ing a half-inch taper on the end of a 
piston rod. This job requires accuracy to 
.001 of an inch. 


WRITE TODAY for 
your copies of the 
newest Axelson Lathe 
Folders. Latest views 
of the lathes together . 
with complete descrip- ° 
tions and specifica- 
tions are given. 





pose. They are good today and we 
know that they'll still be doing a first- 
class job for their purchasers for many 
years to come. They afford a wide 
range of operating speeds and feeds 
necessary for fast production. They are accurate 
and they operate smoothly year after year with 
minimum power consumption. 


Before you buy any lathe investigate Axelson 


AXELSON MANUFACTURING COMPANY 
6160 South Boyle Avenue, Los Angeles, California (P. O. Box 98, Vernon 
Station) @ 50 Church Street, New York @ 3844 Walsh Street, St. Louis 





The lathe illustrated above is an Axelson 
24”. Axelson Heavy Duty Lathes are also 
available in 14”, 16”, 18”, 20” 
and 32” sizes. 
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GIVE YOUR PRODUCTION 
MICKO-SPEED! 


WITH SIMMONS TURRET LATHES 


The nation’s leading aircraft manufacturers, 
among other users of this sturdy machine, are 
outspoken in their praise of its high-precision 
performance. 


It has been designed with the greatest 
simplicity. Production tooling equipment, 
adaptable to other standard turret lathes of 
similar size is also applicable to the Simmons 
machine. 


THE SIMMONS MICRO-SPEED DRIVE, 
equipped with push-button control and mag- 
netic brake, offers a range of spindle speeds 
up to 1,500 RPM by a mere turn of a hand- Micro-Speed 
wheel. . Drive 








a. 
—_ 


Excellent delivery schedules. 





4 PLAIN OR BACK-GEARED. Spindles mounted on Timken Precision 
Tapered Roller Bearings. Levers within immediate reach of operators. Head 
cast solid with bed, insuring rigidity. 








WITH SIMMONS LATHES 


These lathes provides more spindle speed 
changes than it is possible to obtain in any 
geared-head lathe now manufactured. Any 
speed between the high and low limit is obtain- 
able by operating a handwheel conveniently 
placed on the front of the machine. 


In all other respects, the Simmons Lathes & 
are of conventional design and include Timken 
Precision Tapered Roller Bearings, snap levers 
for apron feeds and added efficiency under 
heavy loads. 





Micro-Speed 
Drive 





4 SIMMONS LATHES are manufactured in 16” and 18” standard; 18” and 
20" heavy (illustrated above) and in a wide variety of gap bed sizes in all 
bed lengths. 





Write TODAY for Descriptive Bulletins 


MACHINE TOOL CORP. 
IMMONS 1759 NORTH BROADWAY 
ALBANY, N. Y. 
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Automatic 


For Peace 





Stub Lathe Turns 
1000 Different Bushings 


The Automatic Stub Lathe illustrated turns, faces, 
and bores 1000 different sizes and types of bush- 
ings. Easy to set up and change over, it improved 
production wonderfully immediately after installation. 
Other Automatic Stub Lathes are equally successful 
on thousands of different work-pieces handled in 
small, medium, or large lots on a high-production basis. 


The features and advantages of Automatic Stub 
Lathes . . . and other Sundstrand machine tools. . . 
that produce profits in commercial service, also work 
for peace by increasing output, saving labor, and 
speeding completion of defense equipment. 


Our organization is working at top speed, plant 
capacity scheduled in advance. Nevertheless, our 
Engineered Production Department is always avail- 
able for developing applications of Sundstrand 
machine tools to commercial service or defense 
equipment manufacture. 


Sundstrand Machine Tool Co. 


2533 Eleventh Street, Rockford, Illinois, U.S. A. 





Booklet shown above tells why 
Sundstrand Automatic Stub 
Lathes are so easily set up; 
so highly productive, durable, 
and economical. Pictures, 
diagrams and specification 
tables make it easy to read 
quickly. Get your copy 
today. Write for Bulletin 391. 
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“| pledge allegiance to the Flag of the United States of America and to pats 
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ede Every member of our organization gladly makes this vow: 


Republic for which it stands, one Nation indivisible, with liberty and justiceforall."" & 
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HILL Horizontal Spin- 
Open Side Grinderwith 
lly hydraulic table and 

cross feeds. 





ve HILL ACME €0. 
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ecent purchasers of HILL Open Side 

Hydraulic Surface Grinders, include 
the Aircraft Industry, Railroads, Steel 
Mills, Machine Tool Builders and gen- 
eral Industrial Plants. 

Owners of HILL Hydraulic Precision 
Surface Grinders are enthusiastic about 
the new and varied uses for these ver- 
satile machines. You may purchase a 
HILL Grinder for a specific job, but 
actually you will find ever widening 
applications that effect savings in pro- 


duction costs. 


Tm {VPM (on -{ a Clolelo Mo 
Get THIS Acceptance 





These HILL Grinders have more power 
than you'll ever need,— more smooth- 
ness of operation than you ever thought 
possible,— and above all, PERMANENT 
ACCURACY, because of the simplicity 
and ruggedness of design. 

HILL Open Side grinders are built in 
table widths as follows: HORIZONTAL 
TYPE 18”, 24", 30” and 36”. VER- 
TICAL TYPE 18”, 24” and 30.” Table 
lengths range from 5 to 20 feet. 

Write today for complete descriptive 


information — no obligation! 


A consolidation of two nationally known, fifty year old 
manufacturers: —The Hill Clutch Machine & Foundry 
Company... and The Acme Machinery Company 






6400 BREAKWATER AVE., CLEVELAND, OHIO 
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HANDLE MANY 
EXACTING TOOL 
ROOM GRINDING 





REQUIREMENTS FOR THE WHITIN MACHINE WORKS « « = 


Wheels eee 
FOR EVERY GRINDING JOB 


OXALUMA WHEELS 


Durable, economical, high production grinding 
wheels made with Oxaluma, an abrasive pro- 
duced in electric furnaces to insure maximum 
hardness, sharpness and _ toughness. Recom- 
mended for grinding metals of high tensile 
strength. 


""H"' OXALUMA WHEELS 


Made from a highly refined crystalline aluminum 
oxide electric furnace abrasive developed to 
produce fast, cool cutting qualities for precision 
rindin operations. Recommended particularly 
“4 surtace grinding of high speed steel and 
other operations where a high degree of ac- 
curacy is essential, 


CARBORA WHEELS 


For grinding materials of low tensile strength 
such as cast iron, brass, bronze and non-metallic 
materials, made from Carbora, a crystalline sili- 
con carbide abrasive, a product of the resistance 
type electric furnace. 


CORTLAN 
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Improved Cortland Wheels are assuring high quality performance on a 
variety of tool room jobs for the Whitin Machine Works, Whitinsville, Mass. 


The operation shown is performed with an 8 x 34 x I!/4, H 46-G CORT- 
LAND "H" Oxaluma Vitrified wheel on a 6x18 Wet Surface Grinder. 
Parts are V blocks for jig assembly—material is S.A.E. 1020 hardened 
and ground. Specifications call for commercial finish with block to be 
perfectly true and in line. Since Cortland Wheels have been used on this 
operation, production has been stepped up 20%. 


Many other tool room requirements in this shop are being handled 
with Cortland Wheels, such as grinding form tools, dies, broaches and 
similar work. 


Such acceptance is indicative of the high quality service being rendered 
by these improved wheels. This service, in turn, is the result of the care 
taken to control every step in manufacturing to insure better, faster 
cutting wheels that can be depended on for uniformity—wheels that will 
be right for the work intended. 


Try Cortland Wheels—give them an opportunity to prove their greater 
value. 


GRINDING WHEELS CORP. 


Chester, Mass. 
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GRAND RAPIDS 


ydraulic teed SURFACE GRINDERS 
_.. for 1941's URGENT, EXACTING NEEDS 


These modern "Grand Rapids" units provide every 
feature for maintaining high accuracy under maximum 
production requirements. They are 1941 machines for 
1941 demands in productive capacity. 


Developed from more than thirty-five years specialized 
experience, they combine ruggedness in construction 
with smooth, long-lived accurate performance. Every 
convenience is provided to assure speed and easy 
handling. 


"Grand Rapids" Surface Grinders are available in 
sizes and types to meet every 1941 requirement. Com- 
plete detailed specifications are available on request. 
Consult "Grand Rapids" on your surface grindin 
problem and be assured that our recommendations will 
exactly fit your needs. 


CONDENSED SPECIFICATIONS 


MODEL A CROSS TRAVELING HEAD HYDRAULIC 
FEED SURFACE GRINDER—PRODUCTION TYPE— 
Built in following sizes: 12”x36"; 12”x48"; 12”x60”; 
12”x72”; 14”x36"; 14”x48”; 14”x60”; 14”x72”. 

Ask for Bulletin GL No. 115 giving full details. 


HIGH SPEED HYDRAULIC FEED SURFACE GRINDER 
PRECISION TYPE. Built in following models and auto- 
matic longitudinal table travels. 
No. 25-20”; No. 28-26”; No. 35-36”; No. 38-38”; No. 45-26"; 
a No. 55-38"; No. 65-50”. 
MODEL "“F" Ask for Bulletin GL 100 giving detailed specifications. 

PRODUCTION TYPE MODEL “F” CROSS TRAVELING HEAD TYPE SUR- 

FACE GRINDER — PRODUCTION TYPE — Obtainable 


with 12”, 14”, 16”, 18”, 20” widths of table and in lengths 
from 36” to 72”. 


These machines are fully described in Bulletin GL 108. 


MODEL "A" HIGH SPEED PRECISION 
PRODUCTION TYPE TOOL ROOM TYPE 


‘ WY © \ y | a mes ¥ ‘ 
GALLMEYER & LIVINGSTON CO. 
3:30 STRAIGHT AVE. 8&8. W. 

GRAND RAPIDS... MICHIGAN 
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A Tool-room 
Necessity 


THE WICACO PRECISION INTERNAL 
GRINDER . . . AIRCRAFT AND AUTO.- 
MOBILE motor manufacturers in particular 
find THE WICACO GRINDER very flexible 
and that it adds profitably to their tool room 
and production operations because it assures 
extreme accuracy and years of trouble-free per- 
formance. 


For over 15 years, these accurate machines 
have been economically producing for us work 
requiring extremely close tolerances. While 
minor improvements on the more _ recent 
models have been made it is the same machine 
that has given us exacting and faultless service 
.. . Features include Vibrationless Underslung 
Drive; Rigid Work-Head; Automatic Carriage 
Reverse; Carriage Stops graduated to .001. 


Model illustrated is equipped with motor-gen- 
erator (Extra Equip.) for D. C. operation. 
Shipped ready to hook up to current and 
operate. 


Write today for complete details 


The 
Wicaco MAcHINE Corp. 
Est. 1668...Our 73rd Anniversary 


Stenton Ave. & Louden St. 


Wayne Junction Philadelphia, Pa. 
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Clover Products 


Why do Clover Coated Abrasives lead in cutting power, give 
longer sanding life and provide lower production costs? Because, 
throughout the process of manufacture, every element—back- 
ing, abrasive grain and glue—as well as the finished product, 
is under the alert scrutiny of Clover chemists and engineers. 


Nothing is left to chance. Every precaution is so exercised 
that each Clover ingredient and each finished Clover product 
measure up to the Clover standard of quality. 
COATED ABRASIVES AT THE RIGHT PRICES 
FOR YOUR EVERY SANDING NEED 


If your distributor cannot supply you, write us direct. Also 
ask us for informative Abrasive Manual, and for free work- 
ing sample offer. Address DEPT. H. 


CLOVER MFG. CO., NORWALK, CONNECTICUT 


ASK, ALSO, ABOUT CLOVER GRINDING AND LAPPING COMPOUND 
— FAMOUS FOR 38 YEARS 
In the 38 years Clover Compound has been the first choice of expert 
machinists for precision lapping, over 40 million cans have been used,— 
each can demonstrating these long-famous Clover qualities ® Perfectly 
graded, super-sharp, diamond-hard Silicon Carbide 
grain ® Eight grades from microscopic fine to 
very coarse ® Special heat-resisting petroleum 
hard oil binder ¢ Withstands friction temperatures e 
Maintains uniform consistency and grain suspension e 
Fast-cutting ¢ Cool-cutting ¢ Does not burn work. 


og ee’ s = -. 
Cculol Nbrustes 








QUALITY ABRASIVES SINCE 1903 
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jlly-Jones and Co.,<@> 
licago, well-known 
inufacturers of tools, 
upon the versatile 
ore No. 5 to pro- 
le .0001” accuracy 


@ Agriculture is 
as old as time, but 
the methods em- 
ployed today are 
the product of 
Twentieth Century 


— produc- 


ingenuity. Dumore 
h job. & y 


is proud of the part 
- their precision 
a Grinders have 
2 i played in the de- 
| : , 7 ne velopment of mod- 
ern tractor power. 


Accurate tools and dies are essential in 
making fine watches. Here’s another 
Dumore No.5 at work in the plant of 
the Hamilton Watch Co., Lancaster, Pa. 


he 
Bd 


The New Departure 

Division of General 
Motors Corp., has 
done much to revive 
the popularity of bicy- 
cling with better bear- 
ings and breaks. Du- 
more grinders will be 
found in their plants 
(and, by the way, New 
Departure bearings 
will be found in Du- 
More grinding quills). 





@ Here a Dumore No. 5 mounted on the 

head of a miller, is doing one of 57 oper- 
; . : ations on an exacting motor lamination 
Touching up a button die is@& - die ...a typical Dumore precision job. 
ordinarily a “tricky’’ task, but 
a vibrationless, high-speed 
Dumore No. 10 Hand Grind- 
er makes it a quick, easy job. 


Damore - 


PRECISION — 


(vades = 


Precision grinding reaches greater 
importance every day as the demand 
for accuracy in industry becomes 
greater. Originally introduced as 
a tool and die room accessory 25 
years ago, Dumore grinders, be- 
cause of their wide versatility, have 
been drafted into use on production 
lines where they assure a better 
product while reducing labor costs, 
overhead charges and spoilage. 
There’s a Dumore industrial distrib- 
utor near you who will give you 
full facts . .. without obligation. 






THE DUMORE COMPANY «+ Dept. 131-C + RACINE, WISCONSIN 































. odd shaped parts 


OHIO UNITS 





Cam Grinder Unit 
Ready for Mounting 
on Grinder 


. are produced on OHIO 


MULTIPLE CAM GRINDER UNITS. The Ohio Multiple Cam Grinder 


Units are compact. . 


. sturdily built and designed for mounting on 


practically ALL STANDARD CYLINDRICAL GRINDERS. 


These cam grinders incorporate an 
exclusive principle of contour con- 
trol, found in no other machines and 
provide advantages in production, 
duplication, and most yeh w of 
all, accurate parts. They have been 
thoroughly proven as a_ valuable 
unit by years of satisfactory service 
with leading manufacturers in all 
types of industries. Constantly, new 
applications are being found where 


OHIO UNITS 


they save time and money and in- 
crease the accuracy of a product. 


If yours is a cam problem, you will 
save both time and expense by con- 
sulting our engineers. Write for our 
catalog which describes these ma- 
chines thoroughly, and shows you 
why we can duplicate accurate parts 
to close limits. 


Typical Parts Produced 


























SUPERFINISHING two 


diameters simultaneously 


Here is a job that requires a fine finish at a high 
production rate. This piece has a SUPERFINISH 
surface approximately 25" long and I!/2" in 
diameter and two surfaces approximately !/," 
wide and 4" in diameter. The SUPERFINISH- 
ING on all these surfaces are done simultane- 
ously. Two SUPERFINISHING heads are used— 
the one at the left is stationary and the stones 
are oscillating while the work is being revolved 
on the two flanges. The other head is mounted 
on a separate table which automatically trav- 
erses in both directions on the bed covering the 
entire length of this bearing surface which is 
approximately 25" long. On this same machine 
many other parts can be SUPERFINISHED. A 
flat SUPERFINISHING attachment can be at- 
tached to this machine. We have mounted as 
many as ten SUPERFINISHING heads on a 
single machine, doing that many operations 
simultaneously. 


The machine is of simple design with motor and 
pump for the lubricating and SUPERFINISH- 
ING liquids self-contained and incorporated in 
the design. If your work requires ultra smooth 
surfaces you should investigate modern SUPER- 
FINISHING as obtained on the OHIO UNITS 
SUPERFINISHER. 


Send samples for SUPERFINISHING or send us 
your blueprints for recommendations and ask 


for our latest bulletins on SUPERFINISHING. 


MANUFACTURERS * DAYTON, OHIO, U.S.A. 
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Provides eight surface 
support for vertical and 






wheel slide assembly. 






A. outstanding characteristic of the Mattison Surface Grinder is 
the massive double column support for wheel slide assembly. The 
housing in which the grinding wheel and its motor are mounted is 
exceptionally heavy and is carried on large horizontal ways of the 
vertical slide. This assembly is in turn supported between two heavy 
cast columns. Wide bearing surfaces on the inside face of each 
column and dovetail bearing surfaces on the front and back of each 
column provide an eight surtace support, eliminating side rock and 
insuring stability regardless of direction of table travel. 

Lower costs, speedier production and a fine finish are advantages 
gained by installing a Mattison High-Powered Precision Surface 
Grinder. Table Sizes: Width 12" to 36"—Length 36" to 192". 
We invite you to send prints of your work for production estimates. 
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. . Be Sure of Large Diameter Precision 
with Davis Tubular Micrometers 


Check with a Davis Tubular micrometer and 
you’re sure of accuracy to the tenths of a thou- 
sand of an inch — for you can detect the slight- 
est touch with a “Davis.” Durably constructed 
for lasting accuracy. Available in crescent and 
bar types in 45 different sizes, each equipped 


with a sliding ground bar and a micrometer head. 


Write for bulletin. 


DAVIS & THOMPSON CO., Milwaukee, Wis. 











INVESTIGATE 


THE NEW “VARIMATIC’— 


an outstanding development in 


SUPER-SENSITIVE 
DRILLING MACHINES 





momma ie ee 





featuring an 


Infinite speed variations 
in two ranges of 
speeds— 


Instantaneous change of 
speeds in each speed 
range. 





Complete speed range 
from 840 to 9300 RPM. 


Capacity from .004" to 
5/16" in all materials. 


Vertical adjustment 6'/2" 
by means of elevating 
screw. 


Precision built for preci- 
sion work—modern up- 
to - the - minute - con- 
venient - sturdy. 

Write for complete de- 


tailed specifications of 
the Varimatic. 








THE HAMILTON 


9th & Hanover Sts. 





TOOL CO. 


HAMILTON, OHIO 























THE REID POWER-FEED 
SURFACE? GRINDER 


INCORPORATES EXCLUSIVE 
SEVERAL FEATURES 















Including: 


1. Centralized Control. 

2. Convenient Cross Feed 
Knock-Off. 

3. Rapid Table Travel 
With Chain Drive. 


4. Complete Dust Pro- 
tection. 

5. Improved Spindle As- 
sembly. 

6. Hydraulic Controlled 
Reverse Clutch. 






Send 


See display at 
For Circular 


the ASTE Show 








Exclusive Distributors 
Selling ; in all leading 
Agents ti Es Cities 

H. LEACH MACHINERY CO. 


387 Charles Si., Providence, R. I. 
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Automatic 
MICROSIZE 
Control 


WITH 


MICROMATIC 
HYDROHONER 


A 


The Automatic Micr-O-Size Control Unit generates 
accurate sizing in high production, uniformly within 
limits from .0002” to .0005’, reducing tolerance range 
and number of selective fits. 

It offers. increased production through simplified 
practice. Write for Bulletin A.R.-60. 


MICROMATIC HONE CORPORATION 


1345 East Milwaukee Ave. 


DETROIT, MICHIGAN 





Solve Your Tool Grinding Problems This Easy Way 


e Investigate Cost-cutting features 
of the STAR’ PRECISION GRINDER 


Perfect points are easily ground by semi-skilled mechanics on 
this dependable Precision Drill Grinder. It’s simple, speedy, 
and economical to operate—assuring lower drilling costs and 
lower grinding costs as well. Outstanding features of the Star 
Precision Drill Grinder include: a capacity of 81 drill sizes 
from 4” to 4’, numbered drills from 1 to 30, and all letter 
size drills; easy angle adjustment; two wheels readily acces- 
sible for rough and finish grinding. You will save money 
with the Star Precision Drill Grinder because actual grinding 
time is reduced, intervals between grinding are increased, 
drills will cut freer and permit higher speeds and coarser 
feeds, and it will take less time to set up your jobs. The 
Star Grinder guarantees holes of correct size without gaugin : 
or drilling of trial holes. It will pay you to get all } ben Complete details 
on this unusual Drill Grinder. No obligation. on request 











STAR MACHINE & ENGINEERING CORP. 


Div. Star Electric Motor Co. Bloomfield, N. J. 
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NEW Vernon VERTICAL MILL AND JIG BORER 


THE ONLY MACHINE IN THE LOW PRICE FIELD on 
which JIG BORING Equipment can be furnished as a 
standard extra. 
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Backed by 
54 Years’ 


Experience : 3 am ' , f., 











PRECISION 


Grinding Results 


on a high production 
basis, are provided by 
this new, heavy-duty, 
cost-reducing grinder. 
Most modern, reason- 
ably-priced machine 
of its type available. 


NEW FEATURES 


Automatic forced 
feed lubrication of 
ways; extra large V 
way; disc type clutch 
transmission; double 
surface knife bar; ny 
segmental grinding a 
wheel. 110", 132". 
Send for details; giv- berger on 
ing maximum length = 

of knives. 


SAMUEL C. ROGERS & CO. 


197 Dutton Ave., Buffalo, N. Y. 


ROGERS KNIFE GRINDERS 





Equipped with Dial 

Indicators and 

Measuring Rods 

as illustrated, the 

Vernon is invalu- 

able for smaller 

Jig Boring opera- 

tions, relieving or : 

replacing heavier, — Sn 

higher priced ~ wy 

machines. 
PROMPT aa 
DELIVERIES ® 





WRITE FOR FOLDER 
GIVING SPECIFICA- 
TIONS AND PRICES 





; fv MACHINERY MANUFACTURING CO. 
a W) 915 E. 51 ST., VERNON, LOS ANGELES, CALIF. 

WY, Vernon Line of HORIZONTAL MILLING MACHINES, COM- 
PRECISION. QUALITY SINCE 1887 


BINATION VERTICAL MILLING MACHINES & JIG BORERS, & 11° SHAPERS 
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AT WORK IN DEFENSE OF THE NATION 





Special Designs to Meet 
UNUSUAL CONDITIONS 


@ Special requirements 
of alignment and ac- 
curacy, such as these, 
call for tools that are 
designed and built to 
meet them. 


@ NATIONAL Engineer- 
ing and Manufacturing 
Facilities are geared to 
the realities of the 
present Emergency. 
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SIMPLICITY OF OPERATION 


EXTREME PRECISION 
and 
INCREASED OUTPUT 


@ Small wonder that this Arter Rotary Surface 
Grinder—one of three Model A-1-12 machines in 
the Fellows Gear Shaper plant at Springfield, 
Vermont—is reported as being “suited to the job.” 
Work being handled on this machine is that of 
gtinding both ends of a case hardened steel worm 
which when finished must run dead true and be free 
from chatter. 
With this Arter-in Action, 16 pieces are finished per 
hour, which is “double production” over the method 
formerly employed for handling the operation. 2 
Arter Rotary Surface Grinders can always be depended =i, jo, detailed specifica- 
on to save time, improve finish, and cut costs, because ‘ions om Arter Rotary Surface 
they are designed for fast, close tolerance work, are rigid ia Gee 7 
in construction and remarkably simple in operation. ‘ize and in a Heavy Type in 
Why not let our engineers study your grinding problem _aily operated models in capaci- 
and show you how Arter Rotary Surface Grinders can "** £79 16" #0 40". 
be suited to your job of getting out more and better work. . 


CS ee Ce ans ee On 


Worcester, Mass., U.S.A. 
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Cleereman Machines Will 
Still Be Cutting Costs 


When the rush of rearm- 
ament is past, and the 
world has turned to peace- 
time work, Cleereman 
Drilling Machinesand Jig 
Borers, now being used 
to help speed America’s 
defense program, will 
still be cutting costs. 

















The design, materials 
and workmanship in 
Cleereman Drilling Ma- 
chines and Jig Borers are 
unexcelled. They assure 
accuracy and low cost 
production for many 
years of hard service. 


DRILLING MACHINES and JIG BORERS 
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THE SIMPLEST WAY 
OMPLICATED DRII 
APPING PROBLEMS 


Gorn Jnstance— 


... ON CYLINDER BLOCKS, THIS 
MACHINE TURNS OUT MORE 
THAN 65 PIECES PER HOUR! 


@ A sterling example of Bradford's application of their Self 
Contained Single or Multiple Spindle Heads is this 5 unit 
machine performing various tapping and drilling operations 
on automobile cylinder blocks. The sole duty of the operator 
is to load the blocks in the roller type fixture, and remove them 
when finished . . . all other operations are completely auto- 
matic. A pilot light on the push button station in front of the 
operator notifies him when the machining cycle is complete, 
thus eliminating the human element that might cause serious 
wastage. Surely, this combining of Bradford Heads with Spe- 
cial machine set-ups into one time saving, profit making, auto- 
matic or semi-automatic unit, indicates the value it can be to 
you in your plant. These heads come in a wide range of sizes 
and speeds for both light and heavy duty service. 


E BRADFORD MACHINE TOOL C 
CINCINNATI, OHIO 
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Vertical 


Illustrated at left is our No. 
306-C Combination Machine 
set up for reboring multiple- 
cylinder blocks progressive- 
ly. Above, same machine is 
shown as set up for honing 
the same cylinder-bore by 
substituting a honing tool 
and shifting to the hydraulic 
circuit for this operation. 
Below are views of Horizon- 
tal Boring and Honing. All 
machines shown have exclu- 
sive patented features. 


—— 830 CHESTNUT STREET — 


ROCK FOR D 
e ILLINOIS, U.S.A. 











MADE -IN ROCKFORD, ILLINOIS, U. 5S. A. 


INSTALL 

DRILLING and TAPPING 
MACHINES 

The extra precision extra quality 

extra service built into AVEY machines 

are the very things to mipe out excessive 

obsolescence penalties along the pro- 


duction line and to meet modern high 


Jol-¥-Ke Mol dele iret ilelaMa-to lla -Tul-al es Compare 
AV EY features point for point for a Full 


appreciation of what they mean in lower 


drilling and tapping costs. Write for 


1! in | 
Tileh Sine hate Molaro Mo i-Sielaleliha-Mmlli-taehitla- 


THE AVEY DRILLING MACHINE CO. 
a ah Lo -Simela ire) 
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WILLIAMS’ TOOL HOLDERS 
FOR “ALL-OUT” PRODUCTION 


consistent, accurate production from these tools 


A sure way to meet today’s demand for maxi- 
mum machine production is to “tool-up” with 
Williams’ Holders. Not only does Williams’ line 
provide a type for every regular operation of lathe, 
planer and shaper but many of these holders in- 
corporate time and labor-saving features which 
production men cannot afford to overlook in the 
light of national needs. 

Williams’ design is such that you can expect 











J. H. WILLIAMS & CO. 


19, 


HEADQUARTERS FOR 
“C” CLAMPS PIPE VISES 


under severe conditions. Careful broaching of cut- 
ter channels, accurate machining and thorough 
hardening are but a few of the manufacturing pre- 
cautions taken by Williams to assure dependability 
and top performance. 

All Williams’ Tool Holders are fully guaran- 
teed, and are sold by industrial distributors every- 


where. Illustrated literature will be sent on request. 
1-673 





225 LAFAYETTE ST., NEW YORK 


PIPE TONGS THUMB NUTS & HOIST HOOKS EYE BOLTS 

























Miniature Model Airplane Stone Lettering Air Hammer ‘‘Sunnen honing 
Cylinders ‘‘Eliminates ex- does in five minutes what it took 20 minutes 
pensive machine set-up.” to do by lapping.” 





Diesel Engine Fuel Injector Cylinder ‘‘So accurate 


“Produced an extremely accurate and that o piston can be fit within .00005 in." 
glass-like finish.” 


Drill Jig Bushing “y 


“A perfectly straight round hole 
with @ mirror finish." 





Drawing and Blank- 


Inner Bearing Ring 








‘Increases sales ing Die ‘‘Saves time . > 
* jn . Rubber Eraser Extrusion Accurately re- 
oppeal of product. "s J in producing smooth a aes ‘ é 7 
ee base metal fish." De “Triple life of extru oe or 
immediate Delivery Accurately sizes and finishes internal cylindrical surfaces from 
fo 185” to 2.400” in diameter! Produces super-smooth surface ] 
Low in Cost finish. Accuracy within 0001” guaranteed. — 
i 













‘operator — any 
ctice can produce 


Does not require skilled ‘experienc 
intelligent workman with e few — re 
precision workmanship. A oo 


Used in hundreds of idle = pacity by manufacturers 
One-Minute Set-Up engaged in the defense Program. 


A Sales Engineer will be glad to call Sad demonstrate this 
machine in your plant. Write for FREE 8-page bulletin. 


Easy to Use 
| Economical 









SUNNEN PRODUCTS COMPANY 7941 Manchester Ave., St.Louis, Mo. Chatham, Ontario 
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March of Le Maire Hydraulic Machines 


Shown above from left to right are: 
Upper row: No. 60 Horizontal Two-way drilling and boring machine, special four- 
way drilling and boring machine, line boring machine. 


Middle row: No. 10 Vertical drill with motorized index table, piston profile 
machine, No. 10 vertical spot facing machine. 


Lower row: Shell centering machine, diamond boring machine, special two-way 
horizontal drilling machine. 


Save Time and Money 


< 
Investigate What Le Maire >. Visit Booth No. 365 at the 
Has To Offer You — TODAY —- A.S.T.E. SHOW 





LEMAIRE TOOL & MANUFACTURING COMPANY 


2655 SOUTH TELEGRAPH ROAD - DEARBORN, MICHIGAN 











Use tis EMPCO UNIT 


(produced under Millholland patents) 


and heen your tools 
ACTUALLY PRODUCING 
80% to 88% of working time 






Kidd 


APPROACH 
TIME OF TOOL 
12 % to 20% 


RETURN TIME 
OF TOOL O%%e 


Empco Units can form the fastest 
production machines for rotary tool 
operations, and they lend themselves 
to a wide diversity of adaptations. This 
greater production is made possible 
through the specially designed cam 
which utilizes the pneumatic counter- 
balance to the best advantage. Cutting 
time is measurably increased and idle 
time is reduced to a minimum. Empco 
Units produce any given number of 
pieces in less time. Light or heavy work. 


The use of plate type cams, simple feed, 
and speed gears, and the interchange- 
ability of parts and same size units, 
permit change-over with minimum cost. 


Empco Units are adaptable for drilling, 
reaming, tapping, broaching, spotfac- 
ing and milling (either singly or in 
multiples or groups). Full automatic 
cycle with interlocked controls permits 
groups of units to operate from central 


control point. 


Write for illustrated descriptive folder 


ENTERPRISE EMPCO 
MACHINE PARTS CORPORATION 


2725 JEROME AVENUE ° DETROIT, MICHIGAN 
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DEFENSE TOOLING MUST 
BE QUALITY TOOLING... 


WITHOUT 
DELAY 


Index is ready to serve you. Increased 
capacity in modern plant has made it 
possible to give you good deliveries on 
a tool room machine at one-third the 
price you have in mind. 


Meet the rigid ac- 
curacy requirements 
of Government work 
with this combina- 
tion unit. 


IT MILLS slots, key- 
ways, cavities and 
irregular curves with 
end mills 9” to 34” 
diameter in tool 
steel. 


IT DRILLS to accu- 
rate locations with- 
out layout. 


IT BORES up to 3” 
holes in steel — 
vertical, horizonta) 
or at angles. 


HAS VERNIERS for 
locating 8” x 16” 
at one setting. 


Constant repeat 
orders testify to the 
performance of our 
machines . . . per- 
formance that can 
be duplicated in 
your tool room. 
Write to us for de- 
tails and quotations! _ 








... GOING TO THE A.S.T.E. MACHINE 
& TOOL PROGRESS EXHIBITION? 


Visit our Booth, No. 159 at the Con- 
vention Hall, Detroit—March 25th to 
29th, 1941—and see a machine in aa 
action! 
















BLANK & BUXTON 
MACHINERY CO. 


3106 E. Michigan Ave., Jackson, Mich. 


AMERICAN MACHINIST 


HERE’S WHAT.CAN HAPPEN 
WHEN YOU POKE A BUTTON 





WHEN YOU CAN’T HIRE SKILL, HAVE BRAINS BUILT INTO YOUR MACHINES - 


MACHINE IN BRIEF —Main bearing caps, for both 
a six and eight-cylinder engine, enter this machine in solid iron 
as shown in photo. They leave drilled, reamed, tapped, notched 
for retaining bearing liners, and sawed apart. The fixture is 
double decked to accommodate the caps for the eight and six- 
cylinder engine. Production is 87 of each size per hour. 
Aside from fixture and tooling, this machine is built from our 
standard self-contained hydraulic units. 

The machine cycle is automatic. For continuous operation the 
machine operator need only load the caps into the machine. 
Unloading is entirely automatic. 

This machine represents a highly successful solution to one 
production problem. Yours will be different but perhaps 
equally as efficient. 


Machines, like this one, work as if they had minds of their own. 
And minds of metal never tire, never change, never make mis- 
takes .. . and thrive on routine. 

In times of shortage of skilled labor you can use this type of 
design service to advantage. Perhaps an analysis of your part 
and production methods will reveal the need for a simple ma- 
chine, easy to operate. It may lead to a more intricate machine— 
but equally simple to operate. It may make that contemplated 
purchase of a battery of standard machine tools, needing a squad 
of experienced operators, look like a foolish investment. 

An example of the results of our work with an automobile man- 
ufacturer is described to the left. We've had a lot of experience 
in designing and putting our standard units together in various 
forms of special machine tools and would welcome the chance 
to work with you on your machining problems. 

Our booklet “Since 1872 . ’ illustrates how it has worked for 
others . . . send for your copy. 


Pads F. aha aa Edens COMSARS 


ep 








an entirely new tool- 
room development de- 
signed to correct and 
finish - grind jig- 
bored holes after 


hardening within 
0001”. Both cy- 


lindrical and ta- 
pered holes can 
now be ground 
to a perfect mir- 



































binisa | 


FINISHED TEST BAR 





a 


ror-finish. 
7 5% reduction in st eid “ 
cutting time with de: — 030" up 


CAMPBELL CUTAMATICS 


This was a crankshaft job—a real 
production job. Tests required 
bars from the center section of 
¥ each forging. Time for preparing 
| the test bars became the bottle- 
neck. 

Campbell Cutamatics reduced 
time 75% by making faster, ah OO "a E J | G B O a FE 2 
cleaner cuts—getting better 
specimens from center of shaft—speeding set ups. 

Fewer Cutamatics did more work in less time at a Over 300 of 
big saving—and kept production on an even keel. 





these well estab- 


x *k * lished medium- 


IMPORTANT DEFENSE JOBS CUT en 
ave now een 
ON CAMPBELL MACHINES 


sold here and 
CAMPBELL ABRASIVE CUTTING MACHINES abroad. The 
Aircraft Crankshafts Moore is “the” 


Aircraft Valve Stock . 
Aircraft Piston Stock Jig Borer for 


rd . 


— 








an ae | 


Aircraft Valve Tappet Guides rapid locating 

Aircraft Laboratory Cutting : 

Gun Barrel Stock and borin . of 

Machine Gun Stock holes up to 4!/, 

Cutting Armor Plate for Laboratory within .00025” in 

Forging Blanks any table posi- 
CAMPBELL NIBBLING MACHINES tion. 

Aircraft Alloy Sheet Stock 

Aircraft Tubing 


Aircraft Gas and Oil Tanks 
Army Truck Sheet Stock 


Write for booklet ‘Design for Cutting Costs.’ It may | 
contain a solution to your own cutting problems. 





ANDREW C. CAMPBELL DIVISION 


Designers and Builders of Special Machinery 
BRIDGEPORT, CONNECTICUT 







See these machines in operation at the ASTE Show 
—Booth No. 206 
Sole distributors:— 


MARBURG BROS., INC. 


West St. NEW YORK 





or In Business for Your Safety 


AMERICAN CHAIN & CABLE 
COMPANY, Inc. 
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PRECISION THREADS 


Regular and Second 


Operation Threading 


Now, The Geometric Tool Company can 
offer you a complete line of up-to-date 
Threading Machines with two new sizes 
(No. 11 and No. 16) recently placed on 


the market. 


Among the outstanding features are:— 
Vertical and horizontal work holder align- 
ment; hardened ways; anti-friction spin- 
dles; wide ranges of speeds; and most 
important of all, ability to turn out 
threads to exacting limits. 


As proof of their ability to do accurate 
work at fast speeds we offer one outstand- 
ing fact. Approximately 75% of all the 
No. 14 Machines built (put on the market 
3 or 4 years ago) are used in the produc- 
tion of airplane parts where, as you know, 
the tolerances are close and the materials 


tough. 


Send for your copy of the New Geo- 
metric Threading Machine Booklet. 


Geometric also makes Self- 
Opening Die Heads and 
Collapsing Taps. 


Tue Geomernic Toot Co. 


New Haven, Conn. 


Specialists in production threading tools 
since 1895 


MARCH 19, 1941 









No. 11 Threading 
Machine for small 
diameter, fine pitch 
threads in N.C. series 
up to 5/16”, finer 
pitches up to 9/16”. 


No. 14 Threading 
Machine will cut 
threads up to 
9/16” in N.C. se- 
ries, up to 1” in 
finer pitches. 









No. 16 Thread- 
ing Machine will 
cut up to 1” in BS 
N.C. series, up : 
to 114” in finer BY 
pitches. ‘ 
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from WALKER 


If you need magnetic chucks of any size or type quickly—get 
in touch with Walker. 

Not only is the Walker line complete, but many standard units 
are stocked for immediate shipment. Reciangular and Vertical 
Face types are available for all American-built surface and heavy 
duty grinders, as well as Rotary Types for 
internal and surface grinding. The Walker 
line also includes magnetic chucks for mill- 
ing, turning and planing. 





No. 617 Bar Pole You'll find the chuck you need described 
Rectangular Mag- in the Walker Catalog W4. Should you 
netic Chuck. require special designs, outline your needs 







and ask Walker tc quote. Our prices fo: 
“specials” are very little more than for 
standard units. 


DEMAGNETIZERS 





Style B Face Plate—in 


Walker offers these un‘ts in standard D.C. and standard diameters 
A.C. types for 110 or 220 V. Bulletin K7, giving from 10%¢" to 3612 in- 
details on Walker Demagnetizers, is yours for clusive. 

the asking. 


0.S$. WALKER COMPANY inc. 


WORCESTER, MASS. 











SPECIAL PURPOSE MACHINES 
GET RESULTS ) 


* 


This MR-102 Double End, Horizontal, 
Hydraulic Feed Machine drills and 
reams rod holes in addition to rough, 
semi-finish and finish boring, chamfer- 
ing, counterboring and facing all bear- 
ing holes in a tractor steering gear 
housing. 





r —= 





large numbers of duplicate machined parts with a minimum 
expenditure of time and effort. The special purpose machine 
pictured here is representative of the line of machines formerly 
built by Rockford Drilling Machine Co., which is now built by 
Moline. 


And by “results” we mean smooth-running production lines and 
| 
| 
| 


Boring °* Honing -°- _ ODprilling + #$‘Tapping + Special Machinery | 


MOLINE TOOL COMPANY 


MOLINE, ILLINOIS Cable Address ''Holehog” Moline ESTABLISHED 1901 
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Handles Small Jobs Easier, 
Quicker, and Most 
Economically 


Now that Atlas has developed accurate, rug- 
gedly built machines for all types of machining 
on small parts (lathes, millers, shapers, drill 
presses) the larger machines can be kept steadily 
on big work. Result: speedier production and 
lower costs. 

This is a fine example of Atlas-engineered 
economy — the compact Atlas Shaper, handling 
everything from 42” to 7” stroke with speed and 
precision. Hundreds of tool room and shop super- 
intendents can tell you about their cost-cutting 
successes with Atlas Shapers on the job. 

Condensed Specifications: crank-type bull- 
gear drive, Timken tapered roller bearings, 
complete V-belt drive. There are 4 speeds — 45, 
78, 122, 200 strokes per minute, cutting speeds 
from 342” to 116 feet per minute, 5 automatic 
cross feeds. Horizontal table travel is 9%", max- 
imum distance table to ram 542”. Overall dimen- 
sions 36” x 17” x 26” high. Operates from 42 HP 
motor. Price $265 less motor. 

Ask your machine tool dealer and send for 
the new 1941 Atlas catalog for complete details. 


ATLAS PRESS COMPANY 


304 NORTH PITCHER STREET, KALAMAZOO, MICHIGAN 


NEW YORK CHICAGO PHILADELPHIA 
130 W. 42nd St. 35 E. Wacker at Wabash 113 N. Third St. 


Stage eS 
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It’s true! The Gorton Duplicator, for the reproduc- 

tion of all types of dies and molds, is in reality two 

machines. The removal of the duplicator table — a 

moment’s work —converts the Duplicator into a 
For full information write high speed vertical milling machine for the tool 
today for Bulletin 1319-B. room or for light production work. 


GEORGE GORTON MACHINE CO. 


1315 RACINE STREET, RACINE, WISCONSIN, U. S.A. 
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CLEVELAND 
Sd PVANERS 


MAKE DIRECT HIT WITH 
TANK MANUFACTURERS 
IN NATIONAL DEFENSE DRIVE 


Tanks — small speedy advance units —huge mobile fort- 
resses all come within the range of the National Defense 
drive. 





Tank manufacturers are being seriously pressed to meet the 
rigid production schedules set up by the government. 


Cleveland Open Side Planers are not el aiding these man- 
e 


ufacturers in meeting urgent time schedules but in producing 
accurate, difficult jobs on machines that are easily and 
quickly set up to accommodate a wide diversity of work. 


Smoother reversing — faster cutting and return speeds — 
less time lost between cuts are only a few of the advantages 
“offered in Cleveland Planers. 


Write for detailed 
information 


GREETINGS © 
to the 
AS.T.E. 


THE CLEVELAND PLANER COMPANY 


O pen Gide Planers Exclusively Since 1900 
3148 SUPERIOR AVE. CLEVELAND, OHIO 


MARCH 19, 194! 





% Right—New Snyder Drilling 
Machine, for single spindle work 
or multi-spindle heads. Adjust- 
able hydraulic feed with rapid 
advance and return under pre- 
set remote control. Note ad- 
justable dogs for controlling 
cycles, readily accessible on 
platen above control buttons. 
Large size for drilling holes up 
to 5 in.; smaller size for holes 
up to 4 in. 


Far right—New Dalzen thread 
grinder, built by Snyder, for 
taps, gages, aircraft studs and 
bolts in U. S., Whitworth and 
special thread forms. Capacity 
up to 6 in. diameter, 18 in. be- 
tween centers, !0 in. length of 
thread. Smaller size also avail- 


able. 


SNYDER TOOL and ENGINEERINCCC 


8400 &. LAFAYETTE ST. | DETRO! wic 
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... TWO 
NEW 
STARS 


IN A PREMIER PERFORMANCE— 
A.S.T.E. SHOW—BOOTH NO. 131 
DETROIT MARCH 25 TO 2S 






® Don't fail to visit the SNYDER exhibit while 
attending the A.S.T.E. Show . . . there you'll 
see the first public showing of two new, cut- 
standing units that are destined to make not- 
able strides in the further reduction of thread 
grinding and drilling costs. 


Every design feature of these units has been 
proven practical . . . each process in their 
manufacture is markedly superior . . . strenu- 
ous tests in our own plant have shown each 
separate machine to be highly efficient. 


So, make the first move towards lowering your 
production costs by making it a point to "SEE 
SNYDER AT DETROIT"—BOOTH NO. 131 
A.S.T.E. SHOW—MARCH 25 TO 29. 


If you can't make the show, you can still get informa- 
tion on these new units—mail the coupon below today. 








SNYDER TOOL & ENGINEERING CO. 
3400 E. Lafayette St., Detroit, Mich. 


Please send me details on your new Dalzen Thread Grinder 
, Drilling Machine 
Name 


Company . 


CCOMPANY 


Y' MICHIGAN, U.S.A. City State 
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Send for your Cony of the 


IN/[EUU) KN\GHT-MILLER 
l 








Read about design 


that 1s important 












lo ‘you now 


IN GETTING GREATER SPEED 
IN REALIZING GREATER ACCURACY 
IN SIMPLIFYING OPERATIONS 


This catalog has just been prepared to 
fully cover the performance advan- 
tages and production benefits of the 
KNIGHT-MILLER. It points out how 
you can be dependably equipped to 
meet the milling needs of such im- 
portant work as in National Defense 
requirements. You find out too that 
with a KNIGHT-MILLER you have the 
speed to keep up with normal produc- 
tion, get accuracy, and earn a good 
profit. 






















NOW 















W. B. KNIGHT MACHINERY CO. 


® Greater speed in turning out St. Louis, Missouri 
higher quality work. ps ree P : i 
e test cat 
> units eid aekciatle coulis ease send me free copy of your latest catalog 


difficult parts without special saline “3 title 
cedinae. re hr a Ae TE ee 


@ Time savings by getting adjust- a "(firm name must be given) 
ments easily and conveniently. 


I hd whuils x ele, Gaearand 





W. B. KNIGHT MACHINERY CO. 
e ST. LOUIS, MISSOURI e 
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.As Fast As It Can Be Done Right 


More Hy-Dsaulic Shapers 
Ready To Step Out 


As you read this page, the Hy-Draulic Shapers shown 
in process below will have been completed and 
shipped to widely separated tool, die, maintenance 
and production shops. Others have followed ... and 
another lot is ready to step out. At right in the picture 
are the ends of four 36” Openside Hy-Draulic Shapers 
ready for shipment. Elsewhere “in our shop are 
Hy-Draulic Planers, Shaper-Planers, and Slotters . . . 
all being built as fast as it can be done right. 


Hy-Draulic Machine Tools are leaders in their respec- 
tive fields . . . the only tools of their types to provide 
the pre-eminent advantages of hydraulic drives and 
hydraulic feeds. They step up production, simplify 
operation, conserve manpower. Investigate. Write 
today for details and data. 


Send For This Folder 


Folder 401 shown at left con- 
tains details of Hy-Draulic ad- 
vantages, data on 16” to 28” 
Hy-Draulic Shapers. Write for 
your copy, today. 


Reg. U.S. Pat. Off 


MARCH 19, 





These photographs show the latest type 

Niagara High Production Power Squaring 

Shears being used for squaring and slitting 

steel sheets in America’s foremost industries 

including aviation, automotive, electrical 

equipment plants, steel warehouses, steel 

mills, railroad shops and other plants. More 

working strokes per hour are the result of 

convenient arrangement for handling sheets 

. accessible control . . . instant acting 

14-point engagement sleeve clutch with 

built-in single stroke mechanism . . . smooth 

acting toggle operated holddown with indi- 

vidual pressure feet for varying lengths of 

sheets . . . triangular section cross head 

assuring rigid knife support for accurate 

cutting . . . clutch and drive gear mounted 

on anti-friction bearings and enclosed in 

oiltight case for long life and low mainte- 

Niagara Power Squaring Shears are built with capacities up to } inch nance cost . . . new self-measuring ball- 

and all cutting lengths. Niagara Machine & Tool Works, 637-697 bearing parallel back gage providing quick 
Northland Ave., Buffalo, N. Y. Branches: Cleveland, Detroit, New York. operation and micrometer accuracy. 
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DRAULIC PRESSES 
‘for DEFENSE 


Ea 
| | TEN POINTS TO CONSIDER 


Fig. 5481-A 


Projectile Loading 1—H-P-M builds a complete line of presses for the 


defense industries. 





~ 


2—Presses are self-contained units each with its own 
pressure generator. H-P-M pioneered the self-con- 
tained hydraulic press. 


3— Pressure generators employed are radial piston type 
pumps built by H-P-M. 


4— FASTRAVERSE presses employ the H-P-M “Closed 
Circuit’ ..no operating valves . . shockless reversal. 







5 — Oil is used as a pressure medium , 
. » lubrication is automatic. = =F 
business. 


*) Py 
i 1} 
Wi 
We | | 
10— H-P-M’'s World War experience % 


plus a qualified engineering staff Fig. 5551 
assures a superior product of — Shell Testing 
modern design. 


Fig. 5341-B—Aircroh Forming THE HYDRAULIC PRESS MANUFACTURING CO. 
MOUNT GILEAD, OHIO, U.S. A. 


. | District Sales Offices: New York, Syracuse, Detroit and Chicago 
ig. 5080-A — Cartridge Case | Representatives: Boston, Worcester, Hartford, Providence, Pittsburgh, Akron, 
Heading and Indenting Cleveland, Cincinnati, Flint, Seattle, San Francisco, Los Angeles. 
Foreign Representatives: Conada and England. 





6—Press operation is manual, semi- 
automatic, or full automatic as 
desired. 


7— Only a minimum of floor space 
is required for press installation. 


8—H-P-M assumes full responsi- 
bility for successful press oper- 
ation. All major items designed 
and built by H-P-M. 


9— H-P-M's manufacturing facilities 
are the most modern in press r 
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Fig. 5021 
Gun Straightening 2 . 
ih 

' 





Fig. 5580 
Shell Nosing, 
Billet ww 
a 


Breaking 







Fig. 5564 . 
Shell Piercing and ’ | 


Drawing 









Fig. 5361 
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TONS OF PRESSURE “ON THE WORK” 
IN 3 SECONDS 


with KRW HYDRAULIC ARBOR PRESSES! 


ne ey SPEED—SPEED and MORE SPEED to 
meet today’s production problems! KRW 
Hand Operated Presses are faster than 
most power-operated Arbor Presses— 
FASTER in getting the ram to the work— 
FASTER in reaching required tonnage 
pressure and FASTER in raising the ram 
to remove the work. 3 quick steps of oper- 
ation. 1. Ram is quickly brought down by 
rotating the “Capstan” type Hand Wheel. 
Ram travel is fast because it is mechanical. 
Slow, laborious, inch by inch hydraulic 
pumping preliminary to the power stroke 
is eliminated. 2. Valve is closed by a sim- 
ple flip of the ball arm, “quicker than you 
can say Jack Robinson.” 3. The first pump- 
ing.stroke produces tons of ram pressure 
becauge the hydraulic cylinder was auto- 
matically filled with oil in sation No. 1. 
~"A few geseoooding strokes + & the pres- 














Even FASTER than 
Most Power Operated 
ee Presses 




























sure UR» toe the rated capacity.” , 
But speed of operation is incidéntal to 
many other KRW features. 7 





TWO SPEED PUMP—Single plunger action (B) for 
easy operation at high tonnage pressures. Double 
spy action (C) two and one-half times faster 
or ghee operations. A simple turn of the 

finger lever (A) selects the speed desired. 











winge 









*"SENSITIVE'' PRESS—Built in. Rack and pinion 
operated. Capstan spokes pull out for increased 
leverage. Result—3 Tons Ram pressure. 






TABLE LIFTING DEVICE—“One man” operation. 
Easily raises or lowers table to eight working 
positions. In lowest position, work of extreme 
height can be inserted under ram. 








SIDE MEMBERS have openings through which long 
bars, axles, etc. can be passed. Work of extreme 
height or length can be accommodated. 






V-BLOCKS—Standard equipment—Made of welded 
steel—machined in matched pairs. Slide accu- 
rately on planed edges of table. Can be used as 
test centers in straightening operations without 
removing work from the press. 








TRUSS REENFORCEMENT of Table and Crown on 
50 and 75 ton Presses adds strength and rigidity. 
Table is supported on heat-treated, alloy steel 
pins. Holes for pins are machine drilled in 
special jigs, insuring accuracy and alignment of 


Tons Ui — : : = oa 4 table in any position. 
py ’ areal 4 “ye : . ie PRESSURE GAUGE reading in pounds and tons 


ressure is standard equipment on all KRW 
resses. 


No. 37—25 TON KRW HYDRAULIC KRW Presses are used in every type of industry, 


for broaching, assembling, straightening, bending, 


ARBOR PRESS “ = A $180.00 squeezing, offsetting, pressing, flattening and die 
Selcheod sthon, Ges ove balls tase die ‘cots poovtaed 
ie se rovi 
No. 37E—50 TON KRW HYDRAULIC with guide pins. Hardwood dies are used 1 in air- 
craft plants for forming light metal experimental 


ARBOR PRESS . . . $235.00 =" 


Write today for the new KRW Hydraulic Arbor 


No. 37F—75 TON KRW HYDRAULIC Press Bulletin. It shows ‘‘on the job” pictures 


of the many types of work these presses are 


ARBOR PRESS : » ‘ $365.00 doing—better and faster. Accelerate with KRW 


Presses! 


































Above prices F.O.B. Arcade, N. Y.—Slightly higher west of Rockies 


K. R. WILSON » «= ». BUFFALO, N. Y. 


Export Department ts West Coast Branch 
90 West St., New York, N. Y. 722 Mateo St., Los Angeles, Calif. 
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INCREASE PRODUCTION 
FOR WATIONAL DEFENSE 


SOUTHWARK 
SHELL MACHINERY 


DOUBLES OUTPUT 
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RAPID RETOOLING | 
ON SMALL WORK 


Sand15 TON. | 
CAPACITY 


this Type DLKC2 Press is one of the line of 
new, Standard small capacity Denison Hy- 
draulic Presses just announced. Revolutionary 
in efficiency! Designed especially to facilitate 
rapid change of tools or fixtures, it’s ideally 
suited for ‘a wide range of high-production or 
small-lot work. The streamlined frame saves 
space; is free of projections; and 1s modern 
appearing and rugged. Controls are located for 
safety. Electrically or manually operated. In 
5- or 15-ton capacity; strokes of 12 to 30 
inches; and maximum vertical opening of 46 
inches It offers a new 
source of economy in 
large or small plants 
You'll want the details! 


SPECIAL PRESSES 
While our standard line of presses are sub- 
ject to modifications, we also build all types 
of special hydraulic presses. So when you 
have a press problem, tell us about it. The 
Denison Engineering Company. 114 West 
Chestnut Street, Columbus, Ohio. 






















O. K'd by 
AMERICAN INDUSTRY! 


because they handle | 
hundreds of operations 





FASTER— 
BETTER— 
EASIER— 
CHEAPER— 


FAMCO “insor’ PRESSES 


Hundreds of operations now being performed by hand or make- 
shift methods can be handled much more efficiently by FAMCO 
Foot and Arbor Presses. Thousands of manufacturers, represent- | 
ing every line of business, have changed to FAMCO after check- 
ing records on production and assembly operations which required 











Pressure or percussion. All FAMCO Arbor Presses—incorporate 
an exclusive FAMCO feature—the adjustable Gib which assures 
perfect alignment at all times. 


Let us show YOU how the many advantages of FAMCO Presses 
will enable you to cut costs, increase efficiency, and raise out- 
put. Select the press best suited to your requirements from 40 
stock sizes and models—floor and bench types. Send for litera- 
ture or see your Jobber. | 

| 


| FAMCO MACHINE CO. 
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1316 18th St. § 
RACINE, WIS. | | 











oe WITH THIS MACHINE, re 


| TURNING OUT AS MANY STAMPINGS 
AS TEN MEN OPERATING 


TEN CONVENTIONAL PRESSES ! 














The unique Dieing Machine 
sets new stamping standards 
reducing costs 60% to 90% 


Producing intricate parts 


COMPLETE PER STROKE 





Producing 1 to 20 completed parts per 
stroke at speeds up to 600 strokes per 
minute, one Dieing Machine will equal 
the production of 5 to 10 conventional 





A variety of machine gun 
belt links are produced com- 


plete one per stroke at rates presses. Consequent savings often are 
as high as 140 per minute.. 607, to 90% of stamping costs, while 
die life is usually increased 600% to 


1200%. Operating with amazing smooth- 
ness and precision, the Dieing Machine 
will consistently produce parts to pre- 
cision of .0002”" when required. Capacities: 
10 tons to 300 tons. 





Eyelets of .022” brass pro- 
duced 5 complete at each 

stroke at high speed, giving 
at completed pieces per 
our. 
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Producing one right hand 
and one left hand part com- 
plete per stroke, 250 of these 
parts are produced complete 


-* 


Roll 
Straighteners 


Steel Presses 
Stock Reels 


per minute. 
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| can be of most help to yo ; 
RECORDED EXPERIEN 
BRING YOU THE 
McGRAW-HILL TENT SPECIALISTS IN YOUR FIELD 


2. 2 aa 
new books 
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PRESSWORKING OF METALS 


By C. W. Hinman, Chief Designer and Tool 

Engineer, Kobzy Tool and Electrical M’f’g Co. 

443 pages, 423 illustrations. $4.00 
Here is a book that gives you a complete treatment of 
die design, including basic designs for all kinds of press- 
working problems—a head start in adapting your own 
designs to all types of work, regular and special. 
Includes use of press accessories and attachment, 
short-cut calcula- 
tions and designs, 
drawing of cart- 
ridge shells, prac- 
tical mathematics 
of press work, 
and other fea- 
tures. 





Practical Designs for 


DRILLING AND MILLING TOOLS 


By C. W. Hinman. 
$3.00 


171 pages, 232 illustrations. 


Here’s practical help for the designer. Principles that 
underlie solution of many problems in work-holding 
and placing—basic types of jigs and fixtures illus- 
trating the use of these principles—concise discussion 
of the drafting and designing details to aid in adapting 
these typical devices to specific problems—all this is 
presented in a compact, clearly-illustrated book that 
you can use time and time again. 


JIGS AND FIXTURES 


By Fred Colvin, Editor Emeritus, American 
Machinist, and Lucian L. Haas, Tool Designer. 
Third Edition. 354 pages, 663 illustrations. 
$3.50 
Drawings of over 600 different pieces, many as used 
in large manufacturing companies, are available in this 
book for adoption or adaptation. The book shows just 
when it pays to make jigs and fixtures, comparison 
of cost of cast and welded jigs, and suggestions as 
to when each should be used. Examples of light weight 
jigs of aluminum and magnesium are included. 


McGRAW-HILL 
ON-APPROVAL COUPON 


Examine any of these 





THEORY OF PLATES AND SHELLS 


By S. Timoshenko, Professor of Theoretical and 

Applied Mechanics, Stanford University. 492 

pages, illustrated. $6.00 
The first complete and up-to-date monograph on the 
theory of plates and shells written in English. It is 
written for (1) the designers of various kinds of thin- 
walled structures encountered in structural engineer- 
ing, in shipbuilding, and in airplane design; and (2) 
for research engineers interested in stress analysis. 


MECHANICAL VIBRATIONS 


By J. P. Den Hartog, Associate Professor of 

Applied Mechanics, Harvard University. Sec- 

ond Edition. 448 pages, illustrated. $5.00 
A complete account of the subject of vibration as 
applied to mechanical engineering. Besides giving gen- 
eral theory the book covers the principal applications 
to water wheels, steam turbines. 
automobiles, airplanes, Diesel en- 





gines, and electrical ma- 
chinery. There are espe- 
cially important discussions 
of vibrations of aircraft 
propellers and ship pro- 
pellers and flutter of air- 
plane wings. 
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MECHANIC Al 
IBRATIONS 

Den H ARTOG 
ee 


books for 10 days. 
Send the coupon. 





McGraw-Hill Book Co., Inc., 330 W. 42nd St., N. Y¥. C. 

Send me the book checked below, for 10 days’ examination on 
approval. In 10 days I will pay for the books plus few cents postage, 
or return them postpaid. (Postage paid on orders accompanied by 
remittance.) 


(1) Hinman—Pressworking of Metals, $4.00 

[] Hinman—Practical Designs for Drilling and Milling Tools, $3.00 

(] Coivin and Haas—Jigs and Fixtures, $3.50 

{] Timoshenko—Theory of Plates and Shells, $6.00 

[] Den Hartog—Mechanical Vibrations, $5.00 
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(Books sent on approval in U. S. and Canada only.) 
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OME SC LON 4 


STAMPING TRIMMERS 
ARE 


SPEEDY~ ACCURATE! 


Because they are designed primarily for trimming st 
Quickwork Stamping Trimmers will finish-tr 
fo} Mol 1-3 ool deh GaMmelale MElad tel ] lol as islelol-fe MET ola, nas 
minary roughing cuts 

TaMmokololiile sm @ lia 2° 7eld Mt lela, eviale ME Aaalultemulek a= 
uses (such as flanging, reverse f 
forming fo} o] -Jaehilolaty ab isllaMenisl ti aena telti iol; 
speeds up to 60 feet a minute 

Combination Stamping Trimming and 
lel Meolsme -eelsleluliael Mul tis lole Moh Mel _telellale Mm: 


TaMmeonoleliilelsmie) trimming 


..» for all contour-sawing, 
jig and band saw machines 


A machine for contour-sawing is no better 
than its saw. Milford Profile Saw is the fastest- 
cutting, most durable saw made — by the world's 
largest, most experienced manufacturer of metal- 
cutting band saw. 








For years Milford Profile Saw has been sold 
largely under the private brands of machine manu- 
facturers. Now you can obtain it from your Mill 
Supply Distributor. No delay. 


ke Write for free sample, giving 
specifications of blade you now 
use, and make of machine. 


SNIP OFF BINDING 
WIRES, RUN OUT COIL. 


atom ilehai 
3 sto 


s af your disposal, wit 


r shearing, tr 





THE HENRY G. THOMPSON & SON CO., New Haven, Conn. 
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| £ Se — IF you ever have a problem 
~~ __ tke this . . . it will pay to... . 
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Here's an ETNA Swaging ma- 
chine in another well known plant. 
This machine is pointing tube for 
drawing. This method contributes 
to fast, economical production by 
giving the tube a smooth, clean 
and open point. 


For proof of why ETNA Swaging 
Machines do better work at less 
cost, look to their basic design and 
construction features. With the 
proper application, ETNA's are 
capable of reducing, sometimes 
even eliminating preliminary ma- 
chinery. Consult ETNA about 
swaging. ETNA swaging machines 












are built in capacities of 44” to 4”, 
with die lengths of |” to 18”. 
Don't hesitate—''Ask ETNA About 
Swaging’’ today!! 

















A QUESTION OF TAPERING, \ 
SZING OR REDUCING OF ROUND 


“dak ETMA ETNA 


yaauive MACHINE COMPANY 


4] TOLEDO oe. mime) 
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Shell Forging Slugs 


The product of Motch & Merryweather's 
37-year machine tool background. A few 
features: convenient control in front govern- 
ing feed rates, starting and stopping, and 
clamping ++ nine speeds in geometrical 
progression from 18 f. p. m. to 134, located at 
front of carriage +» spur and helical gearing 
in saw blade drive ++ high speed drive shafts 
mounted on anti-friction bearings ++ automatic 
oiling to saw drive and carriage ways «> twin- 
disc clutch for starting and stopping indepen- 
dently of motor-++ hydraulic low pressure 
system provides stepless variable feed and 
quick return «+ work held on both sides of 
saw blade, eliminating burrs -: rigid box- 
shaped base and massive carriage with 
ample bed ways. Adjustable stock stop, roller 
lift, chip wipers. Capacity—8%” square, 
95%" round with 28” blade; 1” more with 30" 
Ideal for cutting shell forgings, slugs and 
like tough jobs. Write for new Bulletin “A.” 
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YOU SAVE 3 WAYS: 


PRECISION CUTTING 


Capewell precision cutting hack saw 
blades bring the metal down to such 
close dimensions that you reduce the 
amount of work on subsequent operations. 


CUT FASTER 


Competitive tests have shown that Cape- 
well hack saw blades cut metal in fewer 
strokes. For you, this means increased 
production. 


LAST LONGER 


The tests likewise have shown longer 
blade life. This means lower expendi- 
tures for blades. . . steadier operation 
of the sawing machines . . . smaller stock 
room inventory. 


TEST CAPEWELL YOURSELF, on your 
own jobs, determine your own % of 
saving. Simply order a test lot from your 


mill supply man today. 


THE CAPEWELL MFG. COMPANY 
HARTFORD, CONNECTICUT 
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> FAST. ¢ THESE DAYS! 


... 1 WANT TOP SPEED PLUS ACCURACY 
ON EVERY METAL SAWING JOB 


Peerless High Duty and Universal Type Machines 
in Service at The Falk Corporation, Milwaukee. 


THE SPEED YOU NEED... THE ACCURACY 
YOU WANT IS YOURS ... WITH A 
PEERLESS, MR. SUPERINTENDENT! 


Tool steel . . . billets... rounds .. . squares... angles... 
I-beams . . . stainless . . . any modern alloy can be cut faster 
and more accurately, too, on a Peerless because Peerless Saws 


troke ... and thereby lengthens blade life. 
are built — from the ground up to cut fast. ae wn igh tea geen isin eiprtan 


: , All this adds up to 25% faster cutting in day-in 
Peerless is the only Saw equipped with a Four-Sided Saw and day-out production. The coupon will bring 
Frame and Backing-Plate Blade-Support—the frame that com- cutting-time estimates for your own regular or 


— — the — ~ the — This sn the special types of metal sawing. 
le it ten * © ant it neve i a 
SGD WH @ SERNER ERS eley. never Derwe penne PEERLESS MACHINE COMPANY 


prevents bowing . . . permits blade to lift and clear on every 
RACINE, WISCONSIN 


x, ee eee SS llmlmlmlmlmllC KO 
. PEERLESS MACHINE COMPANY, Dept. M-341, Racine, Wisconsin 


Mail cutting time estimate for... 


Mail niet on n Hydraulic on he rey Hi ch Pr otuaia ion Cuttin ing - 5 
Mail catalog covering Vertical type used for Die Block Work 

Mail catalog on Mechanical type Saw for - roduction cutting t 
Mail catalog on general utility and maintenance Sows a 


I tion. chic ntnenalintiaiatians 
RE EE ee ee 


Street... 


FAST, ACCURATE CUTTING DEMANDS POSITIVE BLADE CONTROL 


MARCH 19, 1941 





| DOES ALL THAT IS 
/CLAIMED FOR IT’ 


SAYS A LARGE MANUFACTURER . . 
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RAGINE SAWS perform fastest and 


most accurately with the least cost - - - - - - = - 


—that's what we claim and we are proving our claims in one installation 
after the other in services ranging from general shop work to full auto- 
matic operation. 


The No. 30C Racine 10x10 Hydraulic Feed illustrated is used to saw hot 
and cold rolled round stock. The automatic quick acting hydraulic 
chucks, both side clamping and overhead clamping, securely hold nested 
stock and prevent bars from chattering or working loose. Smooth, oil- 
cushioned hydraulic power easily moves ahead such heavy loads as the 
one illustrated and accurately guages them for each cut. Automatic 
gauging is done hydraulically at the side of the machine with the front 
left clear for easiest handling of stock. 


Hydraulic Feeds and Controls give smooth; quiet performance and the 
correct speeds for cutting all types of steel. Automatic continuous pro- 
duction saves 80%, of operator's time. 








Write for the com- 
plete story we will be 


glad to tell you of users who 
are now saving dollars and 
hours in the cutting of all kinds 
of steel with fully Automatic 
RACINE Machines. 


Write for complete catalog of 
the full RACINE line—giving 
range of models and prices— 
learn the important details 
about the design features and 
the construction. 





RACINE TOOL AND MACHINE CO. 


1752 STATE STREET 


Standard the World Ouer 


AMERICAN MACHINIST 


RACINE, WIS. 
























ATKINS PUTS TEETH 


@ Tools play an indispensable part in 
National Re-Armament—as vital as the ships and shells, 
the trucks and tanks, barracks and bridges, grenades 
and guns they make possible. And the basic tools are 
still those which cut—the knife, and that multiple knife, 
the saw. Most jobs begin with cutting off material 
to be used, and nearly all jobs at some stage employ 
cutting, shaving, grinding. 


E. C. ATKINS AND COMPANY 


The part played in speeding the defense program by 
Atkins Saws, Files and Knives is all the more important 
because of unequalled performance in many plants 
and shops by recent exclusive Atkins developments— 
the Clearance Grind for Circular Saws—the Curled- 
Chip System of Metal Cutting by Circular Milling Saws, 
Segmental Cold Saws and Powersaw Blades. Write 
for latest data on lowest cos! per cut by Atkins. 


415 South Illinois Street, Indianapolis, Indiana 


ATKINS --SAWS 
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PRODUCTO Service for DIE MAKERS 


Producto Die Sets standard or special, Semi-Steel or Steel as well as Accessories including 
Dowel Pins, Springs, Stripper Bolts, Bolster Plates, are available quickly to Die Makers in 
every part of the country. 


We are in position to help you speed up your tooling and production through our ability 
to handle orders promptly. 


For your convenience, Producto maintains assembly and warehouse facilities at Bridge. 
port, Conn., Detroit, Mich. and Cleveland, Ohio. Middle western points are served by 
motor truck from Detroit, Mich. 


For Ohio, Western Pennsylvania and West Virginia, get in touch with the Die Supply Co., 
1390 E. 30th St., Cleveland, Ohio. 


For Pacific Coast get in touch with Poseph C. Fletcher, 1415 Folsom St., San Francisco, and 
Frey Industrial Supply Co., 3828 Santa Fe Ave., Los Angeles. 


The Producto Catalog, giving complete details, will be sent promptly on request. 


PRODUCTO MACHINE Vises Accurate-Secure-Long Lived 





















Featuring bodies of semi-steel, reinforced roy A ane 4 anon pee ousniem. ped 
: ne e millin 
with hardened and ground wearing surfaces. a P arilti — oan Sises: 6” cond 444" ‘ Full 


Jaws are adjustable to any desired position details on request. 











Visit our booth at the Machine and Tool Progress 
Exhibition in Detroit, Mich. 








THE PRODUCTO MACHINE CO. 


990 HOUSATONIC AVE., 
BRIDGEPORT, CONN. 


3017 Medbury Ave. Detroit, Mich. 


Producto also offers Set-Up Tools and a Utility Press. We 
are distributors of Dickermann Automatic Press Feeds. 


WALTHAM pinion currers 
with 


INDIVIDUAL 
MOTOR DRIVE 











HERE ARE THE DRILL BUSHINGS 
THAT CUT TOOL COSTS 







nion Cut- 
INSURE calito preps omg and 
The Super-finished bores smoothness of work but also step up pro- 
of Universal drill bush- 
ings insure accuracy, un- 
excelled wearing quali- 
ties and longer tool life. 
All standard sizes avail- 


able. Write for facts. 


UNIVERSAL ENGINEERING CO. 


Great Accuracy auction. 


Smoothness and The magazine feed may be omitted and 
. fine pitch gears up to 1'/” diameter may 


Production. a be cut in a stack about |” long. 


A countershaft for group drive can be 
7 supplied if preferred. Bench space re- 
quired 20’x22”. Write for further details. 


WALTHAM MACHINE WORKS 


HIGH STREET WALTHAM, MASS. 


PeA NIE c.NHm— UTA, ns i C.F ee 
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Try VICTOR'S 


HIGH SPEED 


TWIST DRILLS 





ONE OF THE FINEST 
POLISHED FLUTES 





Sizes ranging from 1/16 to ‘2 in. by sixty- 
fourths, also Nos. 1 to 60 and Letter Sizes 
A. to Z. Also drills 12 in. long. 7/32 to /2-in., 
with 9-in. cutting flutes. 


Send for New 1941 Catalogue 


VICTOR MACHINERY EXCHANGE 


251 CENTER STREET, NEW YORK, N. Y. 
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tandardized | 


setup appliances 





= a SET-UP APPLIANCES 


Why Force Your Men to waste time on machine tool set-ups when CAD Standardized 
appliances will convert this non-productive time into productive labor? Why Ruin 
Machine Table Slots with ordinary bolts when CAD Bolts are designed to fit T slots? 
The CAD Bolt is a standard machine table bolt; made of steel with full smooth 
threads; slot size and requires no machining; ready for use when you receive it. 
Our illustrated Folder A70 is full of valuable information. Send for it today! 





































CARRIED IN STOCK 

BOSTON, Mass.........- Chase Parker & Co., 288 Congress St. 
BRIDGEPORT, Conn....... Hunter & Havens, 245 Water St. 
BUFFALO, N. Y.....ccece Beals, McCarthy & Rogers, 50 Terrace 
GHIEAGO, GW. . ccccccses H. Channon Co., 201 Eost North Water St. 

Samuel Harris & Co., 114 N. Clinton St. 
CINCINNATI, Ohio....... E. A. Kinsey Co., 331 W. 4th St. 
CLEVELAND, Ohio....... Cleveland Tool & Supply Co., 1427 W. 6th St. 
DALLAS, Texas........... Briggs-Weaver Machinery Co., 307 N. Market St. 
og A Chas. A. Strelinger Co., 149 E. Larned St. 
INDIANAPOLIS, Ind...... Vonnegut Hdwe. Co., 120 E. Washington St. — 
LOS ees Gl coves Almquist Bros. & Viets, 2027 Santa Fe Ave. — 
... 2 eae Squier Schilling & Skiff, 419 Plane St. = 
NEW HAVEN Cue iodaied Page Steel & Rave 30 Prout St. ss 
NEW YORK, N. Y........ Franklin Hdwe. Co., 50 Franklin St. a 

Neal & Brinker, 17 Murray St. —a 

—_ 





PHILADELPHIA, Pa....... Maddock & Co., 40 N. 6th St. 


SAN FRANCISCO, Calif...C. W. Marwedel, 1235 Mission St. 
SEAeees . WEE so ccsccaws C. M. Lovested & Co., 2212 First Ave., South 






eae Colcord-Wright Mch. & Sup. Co., 1233 N. Bdwy. 
TORONTO, Canada....... James T. Donnoly Co., 386 King St. W. 














= 








STANDARD SHOP EQUIPMENT CO. 
Set-up appliances for machine tools 
8174 TINICUM AVE., PHILADELPHIA, PA. 

























SPEED UP PRODUCTION 
of Brass Cartridge Cases 






TALIDE CARTRIDGE DIES 
Carbide nibs) are proving of vital help to the De- 
fense Industry in solving production problems— 
because they guarantee: 
@ BETTER FINISH 
@ LONGER LIFE 


@ GREATER ACCURACY 
@ FEWER REJECTS 

On production of 20mm., 37mm., 75mm., 90mm., 
105mm., 155mm., 3” Anti-Aircraft Cartridge Cases etc. A 
—Including cupping, drawing and sizing operations. 


METAL CARBIDES CORPORATION 


YOUNGSTOWN, OHIO 














(with solid Tungsten 
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Defense tools must 
be proven tools ... 





That's why Fete) of Chuck is the 
National Standard 





THE JACOBS MANUFACTURING COMPANY, HARTFORD, CONN 









OF COURSE YOU 
ARE GOING TO THE 

MACHINE and TOOL == 

PROGRESS EXHIBITION a 















Plan now to see the 





exhibit of the 





MopDERN TooL WorkKsS 












































No CHATTER 
No BREAKING (OF CUTTER THREADING & FORMING FORMING 
* 
No DAMAGED Work The Highest Development 
In Tool Holder Efficiency 








Information on request 


AUTO-ORDNANCE CORPORATION 


1437 RAILROAD AVE., BRIDGEPORT, CONN. 
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REG US PAT OFF, 
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~NEW DIAMOND POINT 
EMERY WHEEL DRESSERS 











A very efficient tool for dressing Emery Wheels. Diamonds 
are mounted in 7/16” diameter rods or handles. 


Y% Karat for use on 6” dia. wheels or smaller. .. .$3.00 Net Each 
¥Y2 Karat for use on 8” dia. wheels or smaller.... 4.50 Net Each 

» % Kerat for use on*lQ"’.dia. wheels or smaller.... 7.50 Net-Each 
* 1 Karat for use on 12” dia. wheels or smaller... .10.00 Net Each 
12 Karat up 24” dia. wheels or snachiler aera <.* 15.00 Net Each 


2 Kerat for use on 30” dia. wheels or smaller... .20.00 Net Each 
& * 


Send for our new 1941 Catalogue. Satisfaction guaranteed. 


~ 


VICTOR MACHINERY EXCHANGE 


eu, 





251 CENTRE ST. TELEPHONES CAnal 6- 3494 NEW YORK. N. Y. 
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Mark tron, Steel, Carbides the 


THE ORIGINAL ELECTRIC ETCHER 


. will speed your marking of tools and hardened parts in produc- 
tion. Over 2,000 Etchograph units are now in use throughout the 
country. Three sizes are available to meet your immediate require- 


ments. Demagnetizer can be combined with Etchograph if desired. 


NEW ELKONITE PENCIL 


. marks tools, dies, gages, fixtures, etc. quickly and permanently. 
Any ferrous metal—including the hardest alloys and carbides—can 


be plainly marked by this effective pencil. 





Get complete information today! Write for circular and prices! 


BREWSTER and SQUIRES CO. 


50 Church Street New York, N. Y. 








MILLIONTHS-INCH 
TOLERANCES 


Achieved with Johansson 
Gage Blocks 


Johansson Gage Blocks are the world’s 
highest standard of precision measure- 
ment. They measure accurately in mil- 
lionths of an inch — an accomplishment 
considered impossible before their in- 
troduction. 

A full set consists of 81 blocks, which 


combine to form 120,000 different size 
gages, in steps of .0001 inch, from mini- 
mum size .200 inch to more than 12 
inches. Accurate to within + .000008 
inch, + .000004 inch. Johansson Gage 
Blocks establish precision without par- 
allel for widely varied craftsmanship. 


FORD MOTOR COMPANY 
Joh Division, Dearborn, Mich. 


OHANSSON GAGE BLOCKS 
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secruives fine files 


hum, Oo 


This trade mark on every tong 


a4 





Made in U.S.A. 


More than 3,000 Shapes, Cuts and Sizes 
Cuts Nos. 00, 0, 1, 2. 3, 4, and 6 


Hand Slitting 

Pillar (Regular) Checkering 

Pillar (Narrow) Parallel Round 
Pillar (Extra Narrow) Spark Plug 

Half Round Half Round (Coarse Cut) 
Stim Half Round Flat (Coarse Cut) 
Half Round Ring Mill 

Crossing Mill (2 Round Edges) 
Knife Finishing 

Warding Taper Saw 

Equaling Slim Taper Saw 
Barrette Round Edge Joint 
Cant Square Edge Joint 
Pippin Die Sinkers 

Crochet Needle 

Round Escapement 

Square Machine 

Three Square Die Sinkers’ Rifflers 
Metal Saw Silversmiths’ Riffiers 





. . . SO ‘American Swiss’ 


Swiss-Pattern Files are used on 
this precision job 


Extreme accuracy is essential for all parts of machine 
gun rear sights. Hand-filing for the final sizing of the 
rear-sight slide is more economical than grinding, and, 
says “American Machinist” in describing this operation, 
the secret of success is to finish the sliding surface with 
a fine file in a carefully made fixture, with glass-hard 
blocks to guide the file. 

In the plant at which these photographs were made, 
as in thousands of others where exact filing work is 
done, “American Swiss” Swiss-Pattern Files are used to 
assure maximum accuracy and economy. The large 
assortment in the “American Swiss” line provides the 
correct file for every intricate or precision filing job, with 
every file guaranteed for uniform hardness and sharp, 
accurately cut teeth. 


Buy from our Distributor 


American Swiss File & Tool Co., Elizabeth, N. J. 
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Proves Economy of 
Noblewest Precision Marking 


5007 
PRODUCTION INCREASE 


Jacobs Manufacturing Company, makers of chucks, found that 
Noble & Westbrook’s rapid production equipment increased their 
marking production 500%. Quality too, was improved... 
impressions becoming sharper and clearer. 

Noble & Westbrook precision equipment offers you many advan- 
tages for faster, better marking: Its rolling process combines higher 
speeds with accuracy. Two or more operations can often be 
combinedin one. Marking dies are adjustable. Automatic safety 
devices and registration of numbering or marking. Automatic 
unloading. 

Investigate the money-saving possibilities of Noble & Westbrook 
Precision Marking equipment. Let us analyze your marking 
problems, suggest ways to improve quality, speed production 
No obligation. 


NOBLE & WESTBROOK 
MANUFACTURING CO. 


eS Specialists in rapid, precision marking equipment 
Meas > 17 WESTBROOK STREET 
weriiit > EAST HARTFORD, CONN. 


u 
MARKING 
DEVICES 








Put THESE Time Saving NICHOLSON SPECIALTIES 
In Your SHop! 


Economy tools called Nicholson Expanding Mandrels, but in 
reality internal chucks for holding miscellaneous jobs on lathes, 
grinders, millers, shapers, etc. while being machined. 















TYPE A 
Step Jaw Design made in 4 sizes—Ranges taken by size |A— 
Yo" to 1”, 2A—I” to Il”, 3A—I!/” to 2”, 4A—2” to 3”, 


5A—3” to 4”, including all fractional sizes. 
- 





STYLE E 
TYPE B 3 and 4-Way Control Valves for operating 
Standard design made in 14 sizes, range '/,” to 7” | single and double-acting air, water, steam, and 
bores, including fractional sizes. oil cylinders, on pressures up to 5000 Ibs. 











Write for Bulletins 


W. H. NICHOLSON & COMPANY 


114 OREGON STREET : : : WILKES-BARRE, PENNA., U.S. A. 
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IF it's holes you are checking 





You should 


see these gages 


_ MODEL 1201 Series 








These gages "repeat’’ and they are sensitive. They 
"repeat" more faithfully than you have yet experi- 
enced. The movement of the contact point is trans- 
ferred directly to the Indicator without bearing or 
bushing friction, and without "sloppy" motion. 
There's nothing like them for checking holes. 


See them at the ASTE SHOW 


Detroit, March 25-29, Booth 267 


Any hole from .750" up to 8" and larger, and holes 
of any length can be checked more positively with 
these gages than anything you have seen. If you 
have to finish rifle and gun bores ask about our gun 
bore gage, it checks the "lands" and "grooves" fol- 











Self lowing the spiral smoothly, and it checks accurately. 
wee py Best of all it tells the true facts every time — it 
are taken centrally across "repeats’ faithfully. 


FEDERAL PRODUCTS CORP., 1144 EDDY ST., PROVIDENCE, R. I. 


FEDERAL 


PRE Cee oY ON m™ &€ AS toe to G iN S T @ a oe 2 ee 





Gime  « Guid Detroit =e Hartford 6 — Muncie 
NecYokh 0 Piliciihin « “Pinburgh ¢ © Recheuw 
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STYLE MM 


for rotary spindles. 


ce @& 


INSERT CHASER DIE HEADS 


“Give us an 
Extra Hour 
-Eyery day-” 


















lt is a TWO. minute job to 
change H & G Insert Chasers. A 
NEW set is installed in the 
carriers with no more bother 
than putting a new blade in 
a safety razor. This feature is especially valuable 
when threading the tough alloys that are now 
so largely specified on all defense equipment. 





Chasers held in heavy 

carriers by a single 

self-locking screw with 

@ powerful draw - in 
action, 


When chasers get dull a new set is immediately 
substituted and production 
resumed. Non-productive 
time for both operator and 
machine is practically elimi- 
nated—an important factor 


STYLE DM 


for B. & 8. Automatics and 
other small single spindles. 


in costs and earning power. 


The threads cut establish new standards for 
quality and accuracy. The low chaser cost 
and superior wearing quali- 
ties provide a lower tool 
~ cost per thousand pieces. 

H & G Insert Chaser Die 


Heads are available 





wide range of styles and sizes 


STYLE DMS 


for turret lathes. 


for every machine on which 
threads are cut. 


Write for New Bulletins 


The EASTERN MACHINE SCREW Corp. 
20-40 Barclay St., New Haven, Conn. 











A CHALLENGE 


How do your screwdriving methods 
compare with 
Detroit Power Screwdrivers? 


Driving time I second. 
Uniform tension. 

No marring of heads. 
No twisting off heads. 
No handling of screws. 
Screws always in sight of 

operator. 

No stripping of threads. 
No production bottleneck 





Compare 
with your methods 
and 
send samples for 
Production Estimates 


THREE MODELS 











Screw sizes No. 2 to ‘” 





diameters. 


See These Machines Operat- 
ing at A.S.T.E. Exhibit. 


DETROIT POWER SCREWDRIVER COMPANY 
5379 Rohns Avenue Detroit, Michigan 


MODEL '‘'B" 














in a} 





ERRINGTON 
STAPLETON, STATEN ISLAND, N. Y. 


MULTIPLE HEADS 















Super-Sensitive Fixed-Center 
eer Auto-Reverse 
Multiple Multiple 

Drilling Heads Tapping Heads 























All Parts 





Fully Enclosed 


















to Insure 
Pressure 
ee ADJUSTABLE 
Rigid MULTIPLE 
Support of SPINDLE 
Adjustable DRILLING 


Spindles HEAD 
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QUALITY MILLING MACHINE 


ame ARSORS 


FOR ALL MAKES 
OF MACHINES 














ADJUSTABLE SPACING COLLARS 
— THEY ELIMINATE THE USE OF SHIMS — 








-cscoablinn-e— 


SCULLY-JONES & COMPANY 
1901 South Rockwell St. .. .. Chicago, Illinois 
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“AUTOMATIC 


Manufacturers for over 30 years 





® LOW AND HIGH LIFT TRUCKS 
® FORK AND RAM TRUCKS 

® DIE HANDLERS 

® COlLand SHEET HANDLERS 
® LOAD CARRIERS 

® TRACTORS — CRANES 


Capacities 1000 to 60,000 Lbs. 





Model "'LN-3''—For speedy transporta- 
tion and placing of 6000-lb. skid loads. 
Has standard platform 55"' long, 27" 
wide, 1034"' high with 6" lift—Spur gear, 
drive and lift units—Rotor-Brush control 
system. 





Model "THTF-L''—Fork truck offers new 
opportunities for lowest cost unit load 
handling and storage on pallets. Capac- 
ities 3 to 7000 Ibs. Standard tele- 
scopic lift 119''—Collapsed height 83" 
for box car operation. 


Ww 





Model "'TLN-3"'—For 6000-Ib. skidload 
tiering plus transportation. Has stana- 
ard platform 55" long, 27"' wide, 1034" 
high, 60" lift. 





Heavy-duty Die Handling Trucks 
equipped with latest type ‘'AUTO- 
MATIC" Design Motorized Die Han- 
dling Platforms. Truck illustrated has 
powerful built-in double drive screw 
mechanism operating individually or 
simultaneously two traveling pins for 
loading and unloading heavy dies. 3- 
station Remote Push Button Control 
System provides utmost accuracy and 
safety in die handling. Capacities 
10,000 Ibs. and up. 


a 








fork truck 


iad dinmmar ter Te ane trea 
es ane expressly for unit loa 
operation. Capacities | and 2000 Ibs. REQUEST DETAILS 


as full telescopic fork lift 120"'—Col- 
lapsed height 83''. Exceptionally com- 
pact for box car operation and narrow 
platform or aisle maneuvering. 


AND LITERATURE 

















AUTOMATIC TRANSPORTATION COMPANY 


59 W. 87th Street Chicago, Illinois 








REDUCE SET UP TIME . 
STEP UP SPEEDS AND ‘FEED 

















j 
with the HARTFORD SUPER-SPACER 


This money saver—on single pieces or on production runs—is a 
vastly improved spacing device for rigid control of accurate 
machining operation. It can be depended on for accuracy under 
heavy cuts—its capacity is limited only by the capacity of the 
holding means and the power of the machine tool on which 
it is used, 

With the HARTFORD SUPER-SPACER you can increase the produc- 
tivity of milling machines, drilling machines, slotters and planers. 


INVESTIGATE NOW! 


THE HARTFORD SPECIAL MACHINERY CO. 
HARTFORD, CONN. 
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HIGH SPEED 
POWER HACK SAWS 











Quality at Low Cost 


IMPROVED DESIGN— HEAVY DUTY— FAST CUTTING—A 
REAL SAW THAT WILL SAVE YOU TIME AND MONEY 


To start cut, relieve weight of saw 
frame, hold down on release 
lever and lower saw to 
work — start machine. 
Automatic trip stops the 
machine on completion 
of cut. Automatic relief 
of saw blade on the non- 
cutting stroke is also f 
provided. iy 

Capacity 6x6" with i 
10” to 14” blades — | t 
Clutch Pulley 12”x3” — t 
Speed of Pulley 120 L 
r.p.m. . 








Only 


$171.50 


Motor Drive Arrange- 
ment $24.75 Addi- 
tional 













L-W CHUCK CO. 


5 N. ST. CLAIR ST. TOLEDO, OHIO 
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INSPECTION—ELIMINATE REJECTIONS 
with these PRECISION MEASURING INSTRUMENTS 














The 


tion 


Made in U.S. A. 


- Tools, 


Visual Inspection of 
irregular contours 


Micro Pro- 


Wilder 


jector is a highly accurate 
machine for measuring or 
comparing 
means of a 
shadow image. 
nates the uncertainties of 
human “feel' in inspec- 


objects by 
magnified 
It elimi- 


by providing a visual 


means for comparison, 


templates, 
gages and parts may 
be checked for dis- 
crepancies in time to 
correct them before 
production. 


. Machine settings can be quickly verified by checking the first few 


parts. 


. Parts in process can be kept up to standard by regular inspections 
which reveal tool wear. 


- 100% 


interchangeability of finished parts 


thereby avoiding production bottlenecks. 


is made possible, 





Interchangeable 
manufacture made 
possible by the 
SCHERR COMPARITOL 


This new tool eliminates all un- 
certainties due to the human 
factor involved in checking and 
inspecting mass produced parts. 
Any inspector, regardless of ex- 
perience will get exactly the 
same reading on a given piece 
of work, 


The COMPARITOL can be 


operated by anyone—an out- 
standing advantage where 
skilled help is scarce. Visual 


readings are given on a scale 
graduated to .000! with a range 
of .002” plus and minus. 

Universal in adaptabilty and 
reasonable in price it is a valu- 
able tool for large or small 
shops. Use by subcontractors 
will definitely reduce rejections 
in assembly, save money and 
speed up production. 


See these instruments at Booth 241, Machine & Tool Progress Exhibition, Detroit. 





Made in U.S. A. 











GEORGE SCHERR CO., Inc., 126 Lafayette St., New York, N. Y. 








































READ WHAT SCHOOL HEADS SAY 


-++ “Simple and easy to 
read. Contains useful in- 
formation which commends 
it to technical men, semi- 
technical men, and men in 
the shops who want to 
improve their ability to 
make the best use of tools.” 
Prof. Bradley Stoughton 
Dept. of Metallurgical 


Engineering 
Lehigh University 
-++“Valuable textbook for 
apprentices and journey- 
men, and an equally val- 
uable handbook for tool 
designers and others con- 
cerned with the use of tool 

steel.’’ 
J. B. Chalmers 
Director of Training 
oo 
The Yale & Towne 
Mfg. Co, 


TOOL STE \ 
S\MPLIE i » 


Get this help 
for your 


OVER 


“—“" 418.500 


COPIES 
IN USE 


..» “have read and re-read 
the hook. Became absorbed 
in finding out and learn- 
ing so many things | never 
knew before. Chapter 17 
on quenching is worth the 
price of the book... will 
need 45 copies for class- 
room use.’’ 

F, E. Laverty 
Worcester Boys’ Trade 
School 
Worcester, Mass, 


.»» “Consider it one of the 
very finest books that our 
local schools of vocational 
and adult education might 
use in training of appren- 
tices in machine trades.’ 
R. L. Welch 
Supervisor Industrial 
Education 
State of Wisconsin 





MARCH 


rs 


194] 


A Vice-President of 


The Carpenter Steel Company 
315 pages — 205 illustrations 
$1.00 postpaid in U.S.A. 


Elsewhere $3.50 


mter Steel Company 
Dept. 1 
Reading, Pa. 

Send 
Simplified.’’ 
a 

(Please Print) 


FP hiiecneniecnneepeiingiernontigy 


oy 


me free leaflet describing contents of 


APPRENTICE TRAININ 


of Tool and Die Makers 


@ One of the recognized bot- 
tlenecks in national defense is 
an acute shortage of skilled 
tool and die makers. Are you 
conducting a training course 
or planning to start one to help 
solve this urgent problem in 
your plant? If so, here is a modern, 
up-to-date text that makes teaching 
easier. 


TOOL STEEL SIMPLIFIED 


By Frank R. Palmer 


Now in use in many voca- 
tional and trade schools, and 
in apprentice courses con- 
ducted by industrial plants. 
Elementary enough to meet 
the urgent need for a good 
text for apprentice training. 
Practical enough to be help- 
ful in advancing the skilled 
tool maker. Contains hun- 
dreds of practical suggestions 
that can be quickly applied 
in daily work to get im- 
proved tool performance. 
Send coupon below for free 
descriptive leaflet, or order a 
book for examination. 


“Tool Steel 


TITLE 








(Firm Name Must Be Given) 


CITY. 





0 I enclose $1.00. Send copy of book postpaid. 
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GETTING A FAST START 
ON GARAND RIFLE BARRELS 


Roughing operation on a Garand rifle barrel, using KENNAMETAL- 
tipped tools in a Fay automatic lathe. 


with KENNAMETAL Turning Tools 


One of the first operations in mak- 
ing the new Garand rifle is rough 
turning the caliber .30 rifle barrels. 
A high, uniform rate of production 
must be maintained at this point 
to insure an ample supply of ma- 
chined barrels for subsequent op- 
erations. 





The modern U. S. Armory at 
Springfield, Mass., uses five 
KENNAMETAL KM tools in Fay 
automatic lathes in the first rough 
turning operation, which takes 
cuts on the muzzle end. Two additional yr ye thes tools 
are used at the back for facing a shoulder and chamfering the 
muzzle. Although the barrels are made from chromium-molyb- 
denum steel (SAE 4150) heat-treated to 269-311 Brinell hard- 
ness, the KENNAMETAL tools take the cut at 200 ft. per min. 
Feed is .008” per revolution and depth of cut is }’ on a side. 
Tools are ground every 200 pieces, and average 12 regrinds per 
tool or at least 2400 pieces per set. 


Style No. 11 KENNAMETAL 
tool similar to the tools used 
to rough turn Garand rifle 
barrels at Springfield Armory. 


KENNAMETAL KM tools are also used at Springfield Armory 
to finish the barrel on the taper section, and solid bars of 
KENNAMETAL K3H are used for precision boring of chamber 
in the breech of the gun. Use of KENNAMETAL on these 
operations permits close tolerances with a smooth finish and 
assures uniform results. 





Whether you are engaged in 
defense production or in the 
manufacture of articles for 
commercial use, you can speed 
up production with KENNA- 
METAL, the reliable. steel- 
cutting carbide tool material. 


See Our Exhibit 
at BOOTH 345 
A. $. T. M. Show 


You are cordially invited to 
attend the KENNAMETAL 
exhibit at Booth 345, Ma- 
chine & Tool Progress Exhi- 


bition, Detroit, March 25-29. Write for complete informa- 


tion today. 


MSKENNA METALS ce 


1093 LLOYD AVENUE 
LATROBE, PENNSYLVANIA, U.S.A 

























McCrosky 


COsT CUTTING 
Tools 


@ For a complete display of standard and 
special McCrosky inserted-blade tools, and 
of McCrosky tool-holding devices that save 
time, visit the McCrosky Booth No. 146 at 
the 1941 ASTE Exhibition, Detroit, March 25 
to 29 


® For your reference file send for separate 
descriptive bulletins on the McCrosky Tools 
listed below 









McC ROSKY TOOL (CORPORATION 


MEADVILLE <<... \_ PENNSYLVANIA 


CUTTING 
OCHS 


~ ADJUSTABLE BLOCK BORING BARS 
SPECIAL PURPOSE TOOLS 
McCROSKY TURRET TOOL POSTS 






SS 
SUPER ADJUSTABLE REAMERS 
JACK-LOCK MILLING CUTTERS 
iPd:\ lemmelti ia Gia... (cl aa iti@ 6. 
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IMPROVED PRODUCT 


ADVERTISERS experienced in profitably cultivating selected markets know that publication 


l members of The Associated Business Papers are tops in their fields. They know that the 


A.B.P. symbol stands for honest, known paid circulation; straightforward business methods and 


editorial standards that insure reader interest. 


But A.B.P. members know that, in changing times, they cannot rest upon the laurels of past 


achievement or present recognition. This very year they have modernized the CODE AND STAND- 


ARDS OF PRACTICE upon which their service to readers has been founded. Guide-posts of ethical 


business paper publishing for 23 years, these Standards have been made stronger and more en- 


forceable than ever before. 


Read them and you'll understand the sincerity with which A.B.P. publications are constantly striv- 


ing to improve their worth to readers . . . their value as advertising media. 


THE A.B.P. CODE AND STANDARDS OF PRACTICE 


The publisher of a business paper should dedicate his best efforts to 
the cause of business and social service, and to this end each mem- 


ber of The Associated Business Papers, Inc. pledges himself: 


1 To consider, first, the interests of the subscriber 
2 To subscribe to and work for truth and honesty in all departments 


T o endeavor to be a leader ot thought in his editorial columns, and to make 


aw 


his criticisms constructive 


a To enc ourage all constructive efforts to improve the standards and quality 
of advertising. 


5 To avoid unfair competition 


6 To determine what is the highest and largest function of the field which he 
serves, and then to strive in every legitimate way to promote that function 


Further, each member of The Associated Business Papers, Inc. shall 
subscribe to and agree to conform to the following Standards of 
Practice: 


| To refuse to publish paid “‘write-ups’’ and to measure all news by the 

standard: “‘Is it real news?’’; to publish no material in the editorial 
Pages as a consideration for advertising space; to refrain from the violation of 
copyrights of other publishers and use every reasonable means to prevent 
publication of material which is the rightful property of another publication. 


2 To make available to all advertisers the prices of all space, preferred 
and specified positions, colors, bleed border nserts and set es which 
a publisher may offer, and to make no discrimination between advertisers as 


to prices, run-ot-paper positions or terms or methods of payment tor the same 
amount and same kind of space used under the same conditions and within 
the same period of time 


1 To refuse to run any advertising copy in which any statement or repre 
3 sentation is made which disparages or attacks the goods, prices, ser 
vices or advertising of any competitor or of any other industry, or which con 
tains statements or claims about an advertiser's own products or services which 
the publisher knows or has reason to believe are untrue or inaccurate 


( 4 To promote and sell his own publication solely upon its merits; to 
make no misrepresentations either in the use of research data and sur 
vey results, or otherwise; to employ no advertising or personal selling 


methods which are unfair to other publications and advertising media 


| 5 To make available to advertisers full information garding character 
and extent of circulation, including detailed circulation statements, sub 
ject to proper and authentic verification; and to maintain effective control 


over circulation sales channels to the end that (a) subs riptions will be solic- 
ited only from individuals and firms interested in the field or industry served 
by the publication; (b) any premiums offered will not be introduced into any 


cure the 


premium, (c) the amount of commission paid salesmen shall not be so great 


sales combination to the extent that the paper is bought mainiy to se 


as to encourage price-cutting to obtain a subscription order 
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CONTRACT WORK 
























TED 
WW 4 DEFENSE. 


| NAT WORK 
PRIMARY OR SUBCONTRACTS 


High Grade Machine Shop Facilities 
Stampings 


Now manufacturing gasoline 
engines—*%, 1, 2,312 and 4 hp., 
deep and shallow well pumps 


and power lawn mowers. 


120,000 


Square Feet 


JACOBSEN MANUFACTURING CO. 
RACINE, WISCONSIN 














Machines and Parts 
on Contract 
Tools, Dies, Etec., to Order 


Write for our complete list of modern equipment and see why we 
can give you low prices, speedy delivery and quality work on 
Designing and Building of Special Machinery, Tools, Dies, etc. 
Send blueprints or samples for price estimates. 


INCOLN MACHINE COMPANY 


Pawtucket, R. I. 








25 Years Experience 
MAKING TOOLS—JIGS 
FIXTURES—SPECIAL MACHINERY 


HIGH PRECISION 
QUALITY PRODUCTION 


Large plant—can produce large or 
small quantities—accuracy guaranteed. 


Send samples or drawings for prompt 
estimate. 


DOYLE MACHINE & TOOL CORP. 
320 W. Taylor St. Syracuse, N. Y. 





AVAILABLE 


FOR JOB WORK 


Precision Boring Machine 
Excello Style 2112 


Adaptable for fast, accurate work 
with 1, 2, or 3 boring units. 


FRESH'ND-AIRE Co. 


210 N. Clinton St. CHICAGO 
























SMALL PRECISION 


MACHINE WORK 


Use our manufacturing facilities and government 
contract experience on your production job. Our 
specialties include 


Manufacture of small parts, especially 
lathe and milling machine work 
Precision machine work to close dimen- 


sions 
General developing, engineering and draft- 


ng 
Manufacture of small machinery and in- 
struments 
Get complete details of our service and experience 
today. Send prints for prompt quotation. 








17 E. 42d St. 


New York, N.Y. 





8908-18 Frankford Ave., 








Machinists ond Engineers 
FIDELITY 
MACHINE COMPANY 


Phila., Pa. 














Jefferson 7600-1-2 


Macuine Work AND 





FINISHING 


LR gS factory! Production 
iam te baad uickly 
snd economically by caperienced machinists, Factory 


f 
Light milling, b ae and drill press jobs 
buffing, Chro eo g ble ~ fin i! 
’ me ic. at. 
cupenenes and Ly + soot 


AMERICAN SHEARER Mfg. Co. 


Established 1865 


NASHUA NEW HAMPSHIRE 











Tecunicat Devetopment Co., Inc. 


STAMPINGS, SPECIAL MACHINERY 


Use our facilities to boost your production! 
Drawing and stamping dies, stampings, spe- 
cial machinery our specialties. end blue- 
prints or samples for prompt quotation, 


EMIL HENSLE 


MACHINE AND TOOL WORKS 
422 First St. Carlstadt, N. J. 


DIES, TOOLS 
SPECIAL MACHINERY MANUFACTURERS 


Send us your blueprints for estimate 


H & H TOOL & MFG. CO. 


308 East 3d St. Cincinnati, Ohio 





















e CONTRACT WORK - 


COINING—DRILLING—BROACHING 
MILLING—GRINDING 
SCREW MACHINE PARTS 
HEAT TREATMENT 
o 
We Machine Forgings on a Production 
Basis. 


NATIONAL MACHINE & TOOL Co. 


JACKSON, MICHIGAN 
Phone 2-1412 








MEDIUM-SIZE MACHINE SHOP 


Has facilities to make small machine 
parts. Precision work. Mail prints 
for prompt quotation. 


BELDING & MULL 


Philipsburg * Centre County * Pennsylvania 














Structural and Miscellaneous 


IRON AND PLATE WORK 
e @ e 


WILLIAMS IRON WORKS, INC. 
428 EAST 102 STREET = NEW YORK CITY 








Does It Work? 


Is the Contract Work Sec- 
tion helping American Ma- 
chinist’s subscribers and 
readers find outside help 
when they need it? Does 
advertising in this section 
really do its job? 


If you have idle equipment 
to put to work, you will 
want the answers to these 
uestions. “ __ oe get 
them quic a aS 
CONTRAC t WOR DE- 
PARTMENT, -- 22. 
Machinist, 330 u% 42d 
St., New "York, 
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CONTRACT WORK 








Quick action on your problem! Use 
our manufacturing facilities as your 
branch factory. Well-equipped for 
small and medium-sized work. In- 
vestigate time-saving possibilities 
today! Send prints or samples. 


M & M MANUFACTURING CORP. 


FORTVILLE, INDIANA 








Non-Metallic 


STAMPINGS 
PUNCHINGS 
SCREW 
MACHINE 
PRODUCTS 
MOLDED 
PARTS 


FIBRE 
BAKELITE 
MICA 
VULCOID 
CELORON 





C 
NEWARK, DEL 





ELIMINATE COSTLY FORGINGS 


CASTINGS 


RIVETED ASSEMBLIES with ECONOMICAL, EFFICIENT 
ELECTRIC FURNACE BRAZING 





These are MEPCO Copper-Brazed assemblies of 
inexpensively produced simple parts. They are 
equal to parts produced from the solid! Cost 
and time savings are obvious. 








A difficult one-piece job is often ridiculously easy 
when made of two or more pieces, and furnace 
brazed. 


Electric Furnace Brazing is extensively used on a 
wide range of products in different metals .. . 
especially on assemblies of Tubing, Stampings and 
Screw-Machine Parts—in unlimited combinations. 
Copper-Bratred Stee! Parts are actually clean 
enough to be electro-plated without pickling— 
that's CLEAN! 

Our Service includes batch or continuous furnace- 
brazing of your parts, sent to us for processing. 
We can supply Sub-Assemblies, fabricated and 
brazed to your specifications. 

TELL US YOUR PROBLEM, AND LET US SEND 
YOU SAMPLES AND PRICES—SHOWING HOW 
WELL AND CHEAPLY WE CAN DO IT! 


THE METAL ELECTRIC PROCESSING CO. 


1927 Nebraska Ave. Toledo, Ohio 











HYDROGEN BRAZING 


We are equipped to furnace braze your 
production runs of small parts. 

We can also handle some precision 
screw machine work. 

Excel contact points. 


A. H. HYNDMAN CO., INC. 


255 €. 95th St. Chicago, Ill. 


GREIST PRODUCTS 


When you need complete small assem- 
blies, call on Greist! They're our spe- 
cialty. Quotation furnished promptly on 
Screw Machine Products 
Stampings 
Tools, Dies, Jigs, Fixtures 








METAL STAMPINGS 
@ TOOLS e@ DIES e 
Heat Treating @® Permanent Magnets 


THOMAS & SKINNER STEEL 


PRODUCTS CO. 
1103—E. 23rd St. Indianapolis, Ind. 





BONIS 


Die Coating—Mold Dressing For All Non 
ferrous Die and Permanent Mold Castings. 
Write For Circular and Prices. 


ST. JOHN X-RAY SERVICE, INC. 


LONG ISLAND CITY, NEW YORK 


Short Run Work 


Quality work by skilled mechanics is as- 
sured. Send blueprints or samples today! 


"Greater Savings With Greist” 


THE GREIST MFG. CO. 


546 Blake Street New Haven, Conn. 

















of all kinds, plain and formed. 
Not over 35 ton press capacity 
We specialize in textile stampings 
Let us quote you prices 


GREENSBORO Loom REED CO. 
GREENSBORO, N. C. 


GRAY IRON — ALLOY — SEMI STEEL 


CASTINGS 


From 15 to 15,000 lbs. * Rough or Machined 
General Machine Work 


AJAX IRON WORKS 


CORRY, PENNSYLVANIA 


KIRK & BLUM 


WELDED MACHINE BASES. 
PEDESTALS and FRAMES 


LATHE PANS 














LIGHT 


Our facilities, plus our experience and 
re guarantees turning out your job 
exactly as orde - Send us your Blue 
Prints for quotations on your next job. 


DINSMORE & JAGER 


Northampton Mass. 





MACHINED 
GREY IRON CASTINGS 


Up to 60,000 P. S. I. Tensile Strength 


and kindred items effectively produced in 
small quantities—Individual parts to 2,000 
pounds—Assemblies to 5,000 pounds. 


BROWN & BROWN, INC. Lima, Ohio 


GEAR and BELT GUARDS 


Pressed Steel Louver 


Panels 
and Cover Plates 


THE KIRK & BLUM MFG. C0. 


2823 Spring Grove Avy 














SMALL DIES AND STAMPINGS 


Progressive Blanking & Forming Dies 
Small Stampings and Assemblies 


e ALOFS MANUFACTURING CO. « 


1617 Madison Ave., S.E. Grand Rapids, Mich. 





Wood AND METAL PATTERNS 


Accurate, dependable service. Patterns 
for cast gears a specialty. Send prints 
for quotation! nm 


We are equipped to serve you better 
. 


STANDARD PATTERN CO. 
3601 New Haven Ave. Fort Wayne, Ind. 


WIRE AND METAL SPECIALTIES 
In round, flat, square and special shaped wire 
and ribbon stock in all metals. 


LARGE PRODUCTION CAPACITY 
Plating and finishing. 


EASTERN TOOL & MFG. CO. 


BLOOMFIELD, N. J. 

















Send your inquiries for 
SPECIAL ENGINEERING WORK 
to the 
A. H. NILSON MACHINE COMPANY, 
BRIDGEPORT, CONN. 


designers and builders of wire and ribbon 
stock forming machines. 
We also solicit your bids for cam milling 








PATTERNS in WOOD and METAL 
For All Kinds of Castings, Large or Smal! 
MATCH PLATE WORK A SPECIALTY 


Put your pattern problems up to us—we will 
take care of them—ask the foundries about our 
work—they use our patterns every day. 


GENERAL PATTERN WORKS 
2233 Buck Street Cincinnati, Ohte 


SWAGING AND HAMMERING WORK 


We're equipped with all modern facilities to handle 
production swaging and hammering at low cost. Can 
work to limits of .0005 on work from .006 to 3 in 
dia.—any metals or alloys—any quantities. Prompt, 
accurate service guaranteed 


Phonograph Needle Mfg. Co. 
+ 


44-48 Dudley Providence, R. |. 
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FIRST-CLASS DRAFTSMAN FOR SALE 
Sc pig A ia A COMPLETE MACHINE SHOP 


i saree iron — welded-steel prod- A N D F rs) U N D R Y 


Should have technical and thorough 


practical training, preferably obtained in Located Pittsburgh District 


actual shop work. Engineering graduate 
preferred, but man with good technical Equipped for heavy machinery manufacturing including planers, lathes, 






















































































h 
—— _ "nang og oe "ae an boring mills, radial drills, tool room, foundry and plate fabricating equipment. 
step into more responsible positions Approx. 60,000 sq. ft. floor space, brick & steel buildings, 3 electric overhead 
when such openings develop. Permanent cranes, railroad siding, ample land for expansion. 
employment. Salaried position. Give age, 
omocine, aoe cuponses. : For details, write 
eply wi e he in strictest con- 
fidence. INDUSTRIAL PLANTS CORPORATION (OHIO) 
P-997, American Machinist Agent for Ohio Citizens Trust Co., Trustee 
330 W. 42nd St., New York City 919 Ohio Building Toledo, Ohio 
POSITIONS VACANT PATENT ATTORNEY rn 





PLANT SAFETY AND PERSONNEL WORK. | 


Engineering graduate with several years | PATENTS—Booklet free. Highest references. 
experience or equivalent. Good background 


and executive ability essential. Location west- Best results. Watson E. Coleman, Patent 
ern New York. P-998, American Machinist, | Lawyer, 724 Ninth Street, Washington, D. C. 
330 W. 42nd St., New York, N. Y. 




















YOUNG GRADUATE ENGINEER with at 
least three years experience in oil or motor TO ENGINEERS & TECHNICAL MEN 





. . 
company engine laboratory, preferably on lu- 
bricating oil problems, for engine work in lab- ptedinagetnge “4 pees Bed oF pe ene Business and Industrial 
oratory employed in lubricating oil research. ° 
Give full details, personal data, education, ex- service on a % fee basis. No advance charges. PROPERTIES and PLANTS 
perience, salary, recent photograph, etc., in Your applications are invited in strict confidence. 
first reply. Location, eastern seaboard. P-14, *] je ° 
American Machinist, 330 W. 42nd St, New Curt E. Patton Personnel Engineers Building Suitable For Sub-Con- 
York, N. ¥. 53 W. Jackson Blvd. Chicago tract Manufacturing or 
TIME STUDY ENGINEER — Must have at Sub-Assembly 




















least 5 years experience in machine shop 
work. Plant located in Southern Ohio, P-15, ew: Diag Fo sppronimetely. 28,006 
Americ Machinist, 520 N. Michiga Ave., " ‘ 
Chienae.” i. — 6 5 salma ALFRED HERBERT LTD. oo oe — is oe 
ighted and equipped with two 3-ton an 
COVENTRY, ENGLAND two 5-ton floor-operated cranes. Separate 
POSITIONS WANTED OFFICES AND SHOWROOMS AT — LON- service buildin equipped with washroom 
DON, COVENTRY, GLASGOW, MAN. and — facilities 2500 an = a. 
CHESTER, BIRMINGHAM, SHEFFIELD, — BiB Ty F- ‘4 Shean 
s } 
PgRUTION AS SUEPRINTENPENT cp Gund || BHBTOL, NEWERBTEE CALCUTTA om: | | | ice nev, Shepp sits, mee 
in Heavy Machinery and Shell Manufacture. BAY, SYDNEY, MELBOURNE, OSAKA, oe car-floor-level loading. Al contained 
Good technical and practical background but TOKIO, BUENOS AIRES. on about 1% acres, approximately 75,000 
Be oo ete nn ae toe penned — sapscomnins a pues of casting — square feet of land, Houston, Texas. 
ld like t ke ch by May 1. -993, tates makers of machine tools and work- : 
eneriena’ Machinist, 330. Ww. 42nd ” ns >t shop equipment can undertake additional ony *- por gee gy yh 
York, N.Y. agencies. n highway an stiana River a 
with riparian Vights on the river. Suitable 
Resident representation in the United States for oil _— = as = 
SHOP SUPERINTENDENT — Thoroughly ex- poses. entrally locate Himington 
pertenses in shop methods and processes R. A. Smith c/o W. P. Neth Co. Del. 
nee eee, ee 44 Whitehall Street, New York 50 ACRES OF LAND with 100 feet front. 
location. PW-999, American Machinist, 520 N. age on the Indiana Harbor Canal, and 
Michigan Ave., Chicago, IIl. 2000 ft. frontage on Dickey Road. Rail 


and water transportation facilities. East 
Chicago, Indiana. 





ENGINEERING DEPARTMENT group super- 
visor experienced on drafting, checking, de- SALES ENGINEER WANTED MILL BUILDING, containing 22,500 sq. ft. 
: signing, statistics, and charts desires position Must Be Experienced in Production Tool of floor space, on a tract of about 8 
| where this experience would be of value. PW- Sales, for New England Territory. Give :: acres of land. Railway facilities adjoin- 
16, American Machinist, 520 N. Michigan Ave., full details including age, experience, ing. Ample housing facilities nearby. Pa. 


Chicago, Il. For detailed information or an appoint- 


references and a picture in first letter. a ~ > 
ment to inspect these properties, write 











PRODUCTION MANAGER or Shop Superin- SW-987, American Machinist baa 
tendent. Thoroughly experienced in high 330 West 42nd St., New York City BO-996, American Machinist 
production of oil engines, tractors, etc. Ex- * 330 W. 42nd St., New York City 


cellent record in last war. PW-17, American 
Machinist, 330 W. 42nd St., New York, ms Se 














FOR SALE AT A BARGAIN PRICE 
THE GREAVES-KLUSMAN TOOL CO’S 


AVAI LAB L E eee P ROFESSI ONAL All drawings, cA yy parts 


inventory, etc., for the complete line. 
All sizes from 14” to 30” inclusive. paened Seed 


, M a C h i n e T 0 0 l M an SERVICES —_ Pulley Drive and Cone Head Types 


These high grade engine lathes have been on the 
market over forty years. 


with more than twenty-five years Jj. T. ROWELL 
practical and executive experience 3618 Colerain Ave. Cincinnati, Ohio 
in this country and abroad. 


Have been consecutively operator, Machine Tool SURPLUS TOOLS FOR SALE 


shop foreman, demonstrator, serv- 


. ; : * H 2 1—#820 Bliss Strip Feed P 
ice man sales representative, dis- Designing Engineers pet "with ". “an iuaae 


i trict manager and .. . , , 
8 gears motor driven. This press 














EUROPEAN DIRECTOR of sales 30 Years Experience in Designing. was used only two months and 
for high grade American machine Building & Developing Production is for sale because we have 
tool manufacturer. Machinery & Pr ing Operations discontinued this item. 


1—#2—18 Baird Four Slide with 


Offers services where ability and ex- 









perience will be applied most ad- Automotive — Tractor press attachment and motor 
vantageously. Airplane — Munitions drive. This machine was never 
Write to used. 
PW-990, American Machinist W. K. Millholland Machinery Co. SHEET METAL SPECIALTY CO C 
so ore 1115 E. 35 St., Indianapolis, Indiana FOLLANSBEE, W. VA. “ 
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NOE: CTURED 
HINE T TOOLS 


AC U. S. Patent Office 


HILL-CLARKE MACHINERY CO. 
See list below of our 
MOTOR DRIVEN NORTON GRINDERS 
Guaranteed new machine per- 
formance ...atlow cost... 


PRECISION Established 1867 
True alignment of — spindle — 
wheel slide — and table together 
with accurate fitting of compon- 
ent parts—insures precision limits 


of accuracy. 0. 
FINISH MACHINERY © 


Elimination of all gears in work 
head — results in extremely fine 


finish. 
VIBRATION 


Rigid mounting of specially balanced motors—dynamically 
and statically balanced sheaves—have reduced vibration 
to a minimum—essential to precision and fine finish. 

















HOW EXTREME ACCURACY and 
FINISH ARE OBTAINED: 


% The seasoned bed casting, wheel slide, 
and table bearing surfaces are planed, 
indicated, inmped. and lapped enabling 
a perfect alignment. 


The spindle is ground and carefully 
fitted to its bearing boxes—and then with 
a wheel mounted on it, run continuously 
for several days. 


Vibration is minimized because spe- 
cially balanced constant speed motors 
are used in conjunction with statically bal- 
anced sheaves and matched V-belts. 
These sheaves are also balanced dynamic- 
ally to suit the individual machine. 


The PATENTED MULTIPLE V-BELT 
DRIVE to work spindle—and a constant 
speed motor—provide the smooth, con- 
tinuous rotation necessary for fine finish 
and precision grinding. 

COVERED BY U. S. PATENT NUMBERS 


2074308 2112126 
2095089 2139397 











Office—651 W. Washington Blvd. 


MARCH 19, 1941 


SIZES IN STOCK: 


6” x 32” 10”-15” gap x 72” 
10” x 18” 14” x 36” 
10”-15” gap x 18” 14” x 50” 
10” x 24” 14” x 72” 
10”-15” gap x 24” 16” x 50” 
10” x 36” 16” x 72” 
10” x 50” 16” x 120” 
10” x 72” 18” x 96” 


18-24” gap x 96” 


HILL-CLARKE MACHINERY CO. 


CHICAGO, ILL. 
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SMALLEY GENERAL THREAD MILLER 


For Shells, Forgings & Other Defense Products 
5 Available for Immediate Delivery 








Arranged for 3 Motor Drive with Taper Attachment 
Without Hand Tool Slide & Hydraulic Power Traverse 


New Cost: Approx. $9,000.00 Our Price $4,750.00 
LOUIS E. EMERMAN & CO. ELSTON AVE. 


ILLINOIS 


1761 
CHICAGO, 














MODERN MACHINES—IMMEDIATE DELIVERY! 
COMPLETE PLANT 


We have just secured a complete plant, and offer for immediate delivery the machinery listed below. All items may 
be inspected on their original foundations, and we suggest your prompt inspection of the machines of interest to you. 


1—RACINE TOOL & MACHINE CO., 6”x 
6” Power Hack Saw 

an type double end emery grinder 
.%19" 

1—Special polishing machine 
13%”x14 

1—BROWN & SHARPE #2 Tool Grinder, 
with all fixtures 

1—DARAG Scallop milling machine 5%"x 
17%” table 

1—HERMAN Ulbright Vertical cam mill- 
ing machine, 20” table 

1—AURORA TOOL WORKS 24” vertical 
back geared sliding head drill 

1—BUFFALO FORGE CO. Junior 10” ver- 
tical bench type sensitive drill 

1—NILES-BEMENT-POND 36” x36”"x 22’ 
standard planer 

1-—-QUEEN CITY MACHINE TOOL CO., 
back geared crank shaper 

1—AMERICAN TOOL WORKS CO. 24”x 
10’ geared head quick change engine 
lathe 

1—WHITCOMB BLAISDELL MACHINE 
TOOL CO., 16”x10’ double back geared 
engine lathe 

1—Specia!i bench filling machine 

1—W. C. YOUNG MFG CO., 12”x6’ single 
back geared standard engine lathe 

1—HERMAN ULBRIGHT combination 
slot milling and drilling machine, 12”x 
40” table 

1—SENECA FALLS MFG. CO., 9”x4’ 
—_ back geared standard engine 

the 


tumbler 


1—NEW HAVEN MFG. CO., 20”x10' double 
back geared quick change engine lathe 

1—GREAVES-KLUSMAN & CO. 18”x6’ 
single back geared quick change engine 
lathe 


1—LODGE & SHIPLEY MACHINE TOOL 
CO., 20”x8’ double back geared quick 
change engine lathe 

1—WOOD TURRET MACHINE CO. plain 
head tilted turret lathe, 64” bed, 7” 
diam, turret 

1—18” PRENTICE engine lathe (rebuilt) 
geared! head, motor drive 

1—3” bar capacity JONES & LAMSON 
turret lathe (rebuilt) single pulley 
drive 

i—t4 WARNER & SWASEY screw ma- 
chine (rebuilt) bar capacity 1%” cone 
drive with back gear and clutch 

1—2z2 WARNER & SWASEY screw ma- 
chine (rebuilt) bar capacity 1”, cone 
drive with back gear and clutch 

1—z4 WARNER & SWASEY screw ma- 
chine (rebuilt) bar capacity 1%” cone 
drive 

i—+0 BROWN & SHARPE automatic 
screw machine 

z2—24%"x24”" JONES & LAMSON flat tur- 
ret lathe 

1—2”x100” GISHOLT turret lathe 

5—Other turret lathes 1” bar capacity 


DRILL PRESSES 


1—WM. PELTON MACHINE CoO., 14” 
2 spindle vertical sensitive gang drill 
12”x20” table—belt drive 

1—CHAMPION BLOWER & FORGE CoO. 
22” vertical back geared stationary 
head drill 16” diam. table; tight and 
loose pulley drive 

1—CANEDY-OTTO MFG. 
vertical drill, 13” diam. 
and loose pulley drive 


Co.,_38° 
table; 


plain 
tight 


MILLING MACHINES 
1—KEMPSMITH MFG. CO. #3 Universal 
miller 12”x48” table—all power feeds 
overhead double friction countershaft 
1—#3 CINCINNATI PLAIN Milling ma- 
chine, motor drive 
POWER PRESSES 
1—E. W. BLISS CO., #0 styles closed back 
power press; adj. stroke %”x1” throat 
18”x2%” fly wheel 
i—E. W. BLISS CO., #4 styles closed back 





power press; adj. stroke 9” throat— 
42”x6%” fly wheel 
SHAPERS 
1—STOCKBRIDGE MACHINE Co. 16” 


back geared crank shaper—tight and 
loose overhead countershaft—4 step 
cone pulley 

1—QUEEN CITY MACHINE TOOL CO. 
24” back geared crankshaper 


MISCELLANEOUS MACHINES 
1—FAFNIR BEARING CO., #3 floor type 
double end grinder 2” semi-pull count- 
ershaft 
CARBO MACHINE WORKS, Inc. 
belt Criven wet grindstone 
CHALLENGE MACHINE CoO., 14” double 
end floor type emery grinder 
CHICAGO FLEXIBLE SHAFT CoO., Stew- 
art standard furnace #805 MF D gas 
type combination tool hardening fur- 
nace 1 with 5%” opening; 1 with 9%” 
opening; 1 load pot 
1—ARMSTRONG BLUM MFG. CO. Mervel 
#1 Poser Shop hack saw 
1—AMERICAN TOOL MFG. CO. 21” Ver- 
tical back geared stationary head drill 
1—GREAT AMERICAN bench type double 
end emery grinder; 1”x21” spindle; 
12” between wheels. 


22”x3” 


OUR REBUILT MACHINES ARE UNCONDITIONALLY GUARANTEED 


Tel: WHitehall 3-7518—Cable: Duberaite, New York 


11 BROADWAY, NEW YORK CITY 
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Modernize Your Machines with the 
New "ATLANTIC" REBUILDING METHOD 


Here are shown the type “Much machinery, though 
of machines "Atlantic" is it has seen considerable 
rebuilding. service, can be rebuilt or 
These machines have been retooled for a defense job 
recently fitted into plant § with a minimum of delay.” 


modernization programs. AMERICAN MACHINIST 
Dec. 11, 1940 
> 


SOME OF THE MACHINES 
IN STOCK — CAN BE RE- TO THE PRODUCTION EXECUTIVE 














































# 3 Cincinnati H. P. Miller 
REBUILT FOR WOOLWICH 


ARSENAL, ENGLAND BUILT and MOTORIZED TO WHO CAN'T WAIT 
YOUR SPECIFICATIONS FOR NEW MACHINE DELIVERIES: 
There is a solution to your problem! 
BORING MILLS—VERTICAL We call it Progressive Production-Line 


24” Bullard with Side Head Re-Building. 





36” Bullard with Side Head Modernize your existing machines 
42” Niles A.C. Motor Drive the New Atlantic Way. Rebuild them 
42” Colburn A.C. Motor Drive to meet your increased production de- 
44” Baush A.C. Motor Drive mands. Recondition them to the right 

degree of accuracy demanded by the 

LATHES tasks ahead... . 

14”x 7’ Prentice Geared Head The time involved in Progressive 
18"x 8° American Geared Head Re-Building is considerably shorter 
20"x14’ Cisco Geared Head than generally realized. Arrangements 


’ Bar B. & S. Horlzontal Borer " tare badorrane py re : can be made for rebuilding one or two 
REBUILT FOR BRAZILIA . x24’ Bridgefor eared Hea machines at a time. You will get them 
TION, LIGHT & POWER CO. 42”x30' Johnson Geared Head back, with a minimum of pe ee be 
eo a a UNCONDITIONALLY GUARANTEED! 


MILLING MACHINES Our Machine Tool Re-Building meth- 
7 ods are sound. We pride ourselves of 
epy- a oe Vert. our ability to do a thorough re-building 
#14 & 15 Garvin Vertical job. Each Machine is tested under 
60” Garvin Duplex power before returning to the owner 
O8” Ginn Gest litiention and we invite you to visit our Machine 
Tool Works to have you see the work 
we are doing for others and let us do 





PLANERS the same work for you. 
tinge gee peta ad oy 4 In addition we also carry Machine 
42x42""x12' Pond Rev. MD. (2) Tools in stock which we offer com- 
42"'x42"x16’ NBP MD. pletely and thoroughly re-built, re- 
47°'x40"x12'6" Gray MD. finished and fully guaranteed as to 
Seas 60’x60"x12' Pond Rev. MD. their performance and accuracy. 


72” Morton Portable MD. If we can be of help, write us re- 
garding your problems. 


# 
REBUILT FOR PROMINENT NEW 
ENGLAND MACHINE TOOL 
MANUFACTURER 









_—> 
ATLANTIC MACHINERY CORPORATION 
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TeNneeenee AHO OHOOORNOO ODEN ORDER RREOODEROREODOORSEOORSAE ROH DROOOEREO DENCE DREODOROROR ROOD ORGS OONIOEDS 





Lathes 
Milling Machines 


CO 


Planers 
Shapers 
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PHONE — WIRE — WRITE 
YOUR REQUIREMENTS FOR 
USED & REBUILT 


Drill Presses 


Punch Presses 


Grinders 


Radial Drills 


TEL. 
MAIN 6347 


Slotters 
Gear Cutters 


FALK MACHINERY CoO. 


ROCHESTER, N. Y. 


What Tools Have You For Sale? 





POeeenenneeeneneeeeens, 






APRA SOROSERT ONDE OROSONO HOSES OLED EEOEEOSOEED ESSER DESEO EHOROSORE SHOE SOEEDS SEeeseSeseS EES 


TT 


Seensneneeneens: 











Varied Stock 
HIGH GRADE 
MACHINE TOOLS 
USED and REBUILT 


GEAR HOBBERS 
GEAR CUTTERS 
MILLING MACHINES 
RADIAL ORILLS 


And all other types of 
machine tools 


SEND YOUR INQUIRY TO:— 


MORE Y 


MACHINERY CO.,, 


410 BROOME $T 


@ BORING MILLS—Horiz. & 
Vert. 

@ PLANERS 

@ LATHES 

@ TURRET LATHES 

@ GRINDERS—Univ., Plain. 
Internal, Rotary 

* 

= 

6 

e 


inc. 


NEW YORK 








ANODIC PLATING 
Generators 


3—1500 ampere 
1—1000 ampere 
5— 800 ampere 
3— 500 ampere 
Self or separate excitation 
10 to 40 & 10 to 60 volts D.C. 
Variable voltage or fiat compound at any 
voltage 
Synchronous, Squirrel Cage or Direct 
Current Motor Driven 

PROMPT SHIPMENT from STOCK 

All rebuilt with 1 YEAR Guarantee 


L. J. LAND & COMPANY 


Est. 1910 


153 Grand Street, New York, N. Y. 
CAnal 6-3923 


4 & 6 Spindle Avery Sensitive Drills, No. 
2 M.T., B.B. 


No. 1B, No. 2B Edlund, 2 Spindle Sensitive 
Drills 


Landis Plain Grinders 12”x42”, 12x52”, 
self contained countershaft, motor drive 


Landis Crankshaft Grinders 16x48”, self 
contained countershaft, motor drive 


20”x10’ Monarch Lathe, Q.C.G. Cone 
10’ Robinson Toggle Type Press Brake 
42” Colburn Boring Mill Cone Drive 
No. 12, 13 Natco Drills 


Allis-Chalmers Rotary Compressor, 238 
cu, ft. Direct M.D. as good as new 


IROQUOIS MACHINERY CO. 


662 Ohio St. Buffalo, N. Y. 











POWER PRESSES 


AR NTEED. 


JOSEPH H Y M A | & SONS 


Livingston and Almond Streets 
Philadelphia, Pa 


Tioga, 














om smestias, No. 50 National Automatic Ser. 

aR Mtubbard 36” gate 

Punch Press, Zeh Hahnemann 50 ton Strait Side 
Single Geared 

Punch Press Bliss, 30 ton Strait Side 114” stroke 


Threading Lathe, 16”x6’, Bridgeport Automatic 
Partial List—Send Us Your Inquiries 


INDUSTRIAL MACHINERY CO. 


369 Dublin Ave. fatumbus, Ohio 


TOOL VALUES 


Brown & Sharpe No. 4—36” Gear Cutter 

D. E. Whiton No. 1—26” Automatic Full Universal 
Gear Cutter 

Leland and Fauteoner No. 2 Wet Tool Grinder 

Cincinnati No. 1% Tool & Cutter Grinder 

Cochrane Bly No. 6 Circular Cutting-Off Machine 

Newton Vertical Slab Miller 

Becker No. 7 Vertical Milling Machine 

Cincinnati 24” Semi-Automatic Milling Machine 

National Acme 3%” Single Spindle Gridley Auto- 
matic Serew Machine 

Landis 1%” Single Head Threading Machine 

Lodge & Shipley 16’x6’ Simplified 3-Step Cone 
Head Lathe without thread chasing mechanism. 

Pease 42” Model 10 Blue Print Machine 


The LODGE & SHIPLEY MACHINE TOOL CO. 
3055 Colerain, Cincinnati, Ohio 


MISCELLANEOUS MACHINES 


1—%” Landis Double Bolt Cutter 
2” Landis Double Bolt Cutter 

3” Landis Single Bolt Cutter 
Rockford Dbl. End Boring Machine 
Rockford Sgl. End Boring Machine 
4’ Hammond Sensi. Radial, with tapp. 
#13 Natco Drill with tapping att. 
#14 Natco Drill with tapping att. 
#30 Natco Drill with tapping att. 
#40 Nateo Strt. Line Mult. Drill. 
48” Newton Cont. Dbl. Spdl. Miller 
+400 Curtis 2-bushel Oil Extractor 
2#304-A Oster Pipe Machine 

%” Aetna Swaging Machine. 


THE STRONG, CARLISLE & HAMMOND CO. 
1392 West 3d St., 2832 E. Grand Bivd., 
Cleveland, Ohio Detroit, Mich. 














Oliver Drill Grinder, M. D. 

No. 6 Whitney Hand Mill, M. D. 
25-Ton H & W Dieing Machine 
Cadillac Centering Machine, M. D. 
No. 1 Cinn. Tool & Cutter Grinder 


D. E. DONY MACHINERY CO. 
47 LAURELTON ROAD 








ROCHESTER, N. Y. 





#2A Warner & Swasey Turret Lathes, S.P.D. 
3’ Morris Radial Drill, S.P.D. 
4’ Ryerson Radial Driii, S.P.D. 
23—%4 Bliss Toogie Press 
27”x16’ Lodge & Shipley M. - Lathe. 
42” Niles Boring Mill, S.P 
#2 Kempsmith Plain inition: 
oey LeBlond Plain Miller. 
3 Kempsmith Univ. Miller, fully equip. 


VICTOR MACHINERY COMPANY 
135 S. Clinton Street Chicago, IMinois 





REBUILT—EQUAL TO NEW 
Milwaukee #21'/,B Vertical Mill, 
3. PF. Be 

be ed & Swasey #2A Bar, 


6” x 18” Landis Grinder, M. D. 
AARON MACHINERY CO. 





176 Lafayette St. New York, N. Y. 
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NECESSARY TOOLS 


+ No. 5A Defiance horizontal boring mill. 
Gisholt Simplimatic. 
% Gridley 4 spindle Model F automatic. 
3%’ Morris radia! drill. 
6’ American motor-on-arm universal radial drill. 
6’ Niles Bement Pond universal radial drill. 
Type B | pay’ & Spencer die sinker. 
18H G&E gear hobber. 
Nos. 2 & 4 Mitts & Merrill keyseaters. 
21°x18’ LeBlond lathe. 
24°x10’ Lodge & Shipley geared head lathe. 
26”x15’ American geared head lathe. 
oe f Schumacher & Boye lathe. 
4,5&9 4— turret lathes. 
Pater Jones & Lamson turret lathe. 
24” Steinle turret lathe. 
No. 13B Brown & Sharpe mfg. miller. 
No. 1 Kempsmith plain miller 
2%” by wer horizontal boring mill. 
No. 2 & 4 LeB)ond hy. dy. universal millers. 
No. 2 Kempsmui'h universal miller. 
No. 4 Cincinne‘i universal miller. 
AB Becker vertical miller. 
Model C Becker rotary table a. 
52” Gisholt vertical boring mill 
60” Colburu vertical boring mill. 
61” Bullard vertical boring mill. 
30°x30"x10 Cincinnati planer. 
56°x56"x16 Gray planer. 
No. 2 Standard screw press. 
600 ton No. 664 B Toledo coining press. 
24"x24"x24” Cincinnati crank shaper-planer. 
36” x 48” Morton draw cut shapers. 


MILES MACHINERY CO. 


SAGINAW, MICH. 








UNUSUAL VALUES 


Brakes: Chicago 10’ for 18 ga. 

Shapers: 24” G&E, 24” Barker 

28”x16’ Rahn-Larmon Lathe 

20°x10’ Bradford Lathe 

16”x8’ Monarch Lathe with taper attachment. 

Milling Machines: Type ‘‘B’’ Briggs Hor. 

Drill Presses: 28”, 24” Hoefer; 25”, 20”, 40” Be- 
ment- Niles 

Hack Saw: 6 x 6 L.W. high speed 

Radial Drills: 5’ Bausch 

Turret Lathes: %” Acme, 24” Gisholt, m.d. 

Miller: 20” x 24” x 18” Ingersoll 

Grinders: #20 Bryant Internal; 6 x 15” Fitchburg, 
plain cylindrical 

300 other machinery items 

MOTORS—new 5 H.P. for 3-phase, ball brg. $55.75 


Other sizes equally low priced. Also rebuilt motors. 


THE OSBORNE & SEXTON MACHINERY CO. 
COLUMBUS, OHIO 








GOOD USED 
FABRICATING MACHINES 


Prompt delivery. 


10’x34,” Initial Type Bending Rolls, 
belt drive 

#2 Hilles & Jones Horizontal Punch 

#5 Hilles & Jones S.E. Punch 

Kling Bros. Rotary Splitting Shear 

Lennox Bevel Shear 

Quickwork Type 3 Shear, 3/16” 
cap. 

12 ft. Hydraulic Stake Riveter 

Wood Hydraulic Flanging Machines 

Four column Hydraulic Press 


Four column Hydraulic Press, 84” 
area. 


McCabe Cold Flanging Machine, 
2 


cap. 


Also many other items 
of various sizes and types. 


CINCINNATI MACHINERY 
& SUPPLY COMPANY 


217 E. Second St. 
Cincinnati, Ohio. 











OTT MACHINERY SPECIALS 


4—3” 4 spdle Nat'l Acme Mod BS Asgemation, 8.P.D. 

1%” Gridley Model F—4 spdle, 8.P. 

#1A Edlund 4 spdie H.8.13.B. Drill, D> F, #3 M.t. 
#55 & 65 Heald Cylinder Grinders. 

16"x36” Norton Crank Shaft Grinders 

#661 & 663 Toledo Coining Presses, Geared, 2% 

44”x44”"x18" Niles Planer, 4 Heads. 


OTT MACHINERY SALES, INC. 
542 Second Ave. Detroit. Mich. 


* ute. 











MARCH 19, 1941 


EASTERN OFFERS 


ENGINE LATHES 


60”x30'6” Niles Geared Head (2) 
60"x27'6” Niles Geared Head 

36”x22’ LeBlond Geared Head 
36”x10’ Schumacher- Boye, cone 
27”x18’ LeBlond Geared Head, taper 
27”x16’ Bridgeford, cone 

26”x18’ Schumacher- Boye, cone 
26x16’ Bradford Geared Head, taper 
25”x18’ LeBlond Geared Head, taper 
24”x18’ Lodge & Shipley Patent Head, taper 
24”x16’ Schumacher-Boye, co! 
24—48”"x16’ McCabe 2 in 1. cone 
24”x16’ Axelson Geared Head, taper 
24”x12’ American, cone 

24”x11’ Chard, cone 

24”x10’ LeBlond, cone 

24”x10’ Bridgeford, cone 

21”x16’ LeBlond, cone 

21”x10’ LeBlond, cone 

21”x8’ LeBlond, cone, taper 

20”x14’ Hendey Geared Head, taper 
20”x10’ Lodge & Shipley, cone 

20”x8’ Greaves-Klusman Geared Head, taper 
19”x12’ LeBlond, taper, cone 

19”x8’ LeBlond, cone, taper 

18”x15’ Lehmann Geared Head, taper 
18”x14’ LeBlond, cone, taper 

18”x12’ American Gearéd Head, taper 
18”x8’ Springfield, cone, taper 

18”x8" Mueller, cone, taper 

18”x8’ LeBlond, cone 

18”x6’ Schumacher-Boye, cone 

16”x6’ Springfield, cone, taper, relieving 
18”x8’ Cincinnati, cone 

16”x8’ Cincinnati, cone 

15”x8’ Sidney, cone 


MILLING MACHINES 


No. 5G LeBlond Universal, s.p.d. 

No. 35 Oesterlein, cone 

No. 3 Cincinnati Plain, cone 

No. 3H LeBlond Plain, cone 

No. 15 Garvin Plain, cone 

No. 25 Becker Plain, cone 

No. 22 Garvin Vertical, belt 

Gooley & Edlund Briggs Type 

No. 7H Becker Lincoln Type 

Putnam Briggs Type 

24” Cincinnati Plain Automatic 
30”x28”x8’ Ingersoll Planer Type 

48” Oesterlein Tilted Offset, m.d., Timken, latest 
C66A Newton 3 spindle Continuous, s.p.d. 


ROLLS 
10’ No. 5 Niles, belt, cap. 9/16” plate, drop end 
- Po pyramid, strong back, shipyard type, cap. 
” plate 


SHAPERS 


16” Cincinnati, cone 

16” Davis, gear box 

20” Hendey, belt 

20” Steptoe, cone 

24” Barker, cone 

24” Cincinnati, cone 

24” Gould & Eberhardt, cone 
24” Ohio, cone 

24” Rockford, cone 

28” Gould & Eberhardt, cone 


TURRET LATHES 
AND SCREW MACHINES 


No. 2, 3 Cincinnati Acme Universal, m.d. 

No. 2A Warner & Swasey Universal, m.d. 

No. 4A Warner & Swasey Universal, m.d., Timken 
Bearings 

1” Biggs, cone 

No. 4 Woods, cone 

2x24” Jones & Lamson Geared Head, m.d., bar 

2x26” Pratt & Whitney, cone 

2 spindle Jones & Lamson Steel Head, m.d. 

3x36” Jones & Lamson Geared Head, s.p.d. 

2 spindle 3x36” Jones & Lamson Turret, m.d. 

18” Libby Type A, m.d. 

18”, 20” Acme Hexagon Turret, cone 

20” Acme Fiat Turret, cone 

21”, 24” Gisholt Turret 


PRESSES 


No. 496D Toledo Double Crank Toggle Drawing, 
m.d., 95” between uprights, weight 160,000 Ibs 
No. 268%B Toledo D.C. Toggle Drawing, m.d., 84” 

between uprights, weight 175,000 lbs, 
No. 94 Bliss Consolidated 
No. 93A Toledo 8.8. D.C., weight 17,000 Ibs. 
No. 92B Toledo D.C. geared, weight 11,200 Ibs. 
No. 54A Toledo Special, m.d. 
DG 53 Ferracute Redrawing, m.d. 
S51 Ferracute D.C. 
No. 50-4-36 Minster 8.8. D.C. 
No. 6 Waterbury Farrel D.C. 
P2 Ferracute Stiles Type 
DD2, D2 Ferracute D.A. Drawing 
C2 Ferracute O.B.1. 
No. 28 Consolidated O.B.1. 
Waterbury-Farrel S.A. 0.B. 


Partial Listing only. Send us your inquiries. 


ee 
EASTERN 


MACHINERY CO, 
1004 TENNESSEE AVE. 
OHIO 


| 
| 
8 CINCINNATI, 
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“The World Is Our Field” 


A SOLUTION 


In many a teeming defense- 
producing plant valuable ma- 
chine tools are limping along 
or lying idle, obsolescent and 
in disrepair. 

Their owners, believing 
them inadequate, are frantic- 
ally searching for replace- 
ments. Such replacements 
often cannot be delivered for 
from 4 to 18 months. 


Meanwhile the solutions 
stand under their very noses. 


These idle machine tools 
can be REBUILT and RE- 
DESIGNED at the SIMMONS 
plant. Old countershaft- 
driven machines can be mo- 
torized. The capacity of tools 
such as lathes, boring mills, 
planers and planer-type mil- 
lers can be increased. Aside 
from modernization, each 
tool rebuilt at the “Mechan- 
ical Mayo Clinic” undergoes 
time-tested reconditioning. It 
is completely dismantled, 
necessary parts replaced, sur- 
faces reground. 

SIMMONS, with its ex- 
panded facilities, is in a posi- 
tion to undertake additional 
rebuilding work on a good 
delivery schedule. ENGI- 
NEERED REBUILDING 
will add years to the pro- 
ductivity of semi-discarded 
equipment. 


Look around your plants 
and decide which of your 
tools need revitalizing. 
Then write or telephone 
us and we will advise you 
how promptly they can be 
sent back “good as new.” 


SIMMONS 
MACHINE TOOL CORP. 


1759 N. BROADWAY, ALBANY, N. Y. 
NEW YORK OFFICE: 149 B'WAY 
FAIA IK IAA AAAAASAA AAAI AAAI 
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UNUSUAL BARGAINS 





No. 3 Sundstrand Vertical Rotary 
“Rigidmill’”’. Motor Driven. Pr. 
Rp’d. Traverse. 


54" x 19’ American Roll Lathes. Internal 
Geared Face Plate. Swing over Bed 54”; 
Between Centers 11’. Arranged for M.D., 
Less Motors. (2). 

No. 3 Thomas & Carlin Alligator Shear. 
Capacity 3” Billets. 32” Knife. Back 
Geared. Arranged for M.D., less Motor. 
American Roll & Foundry Co. Alligator 
Shear. Capacity 2” Billets. 19%” Knife. 
Back Geared. Dia. of Shaft 6”. 

9 Canton Roll Power Square Shear. \4” 
Capacity. Overhead Drive. Double Crank. 
3’ Pittsburgh Power Square Shear. \%” 
Capacity. Overhead Drive. Arranged for 
M.D., Less Motor. 

No. D-4 Colburn 2 Sp. Heavy Duty Mfg. 
Drill. No. 5 Morse Taper. Motor Driven. 
Power Feed to Spindles. 


BARR MACHINERY CO. 
B13 W. LAKE ST. CHICAGO, ILL. 


HAMMERS, BOARD DROP 
12004 Billin ~ & Spencer 
2—10007 BI B eeate Bliss 

GRINDERS, CYLINDR ICAL 
#3 Brown & Sharpe 

GRINDERS, SURFACE 
#16 Blanchard 
Norton 15 x 15 x 96” 

LATHES, FLOOR 
36 x 16 Ft. Shumacher & Boye 
Walcott 20 x 12 and 20 x 14 
18 x 10 Lodge & Shipley 

LATHES, TURRET 
Warner & Swasey No. 2-A close 

to 200,000 serial; No, 1-A 
Warner & Swasey Universal; 
No. 2-B Foster; J & 
Geared head, flat, 3/4” hole, 
S.P.D.; 28” & 24” Gisholt; 
—f Pond; No. 4 & No. 6 
S, cone; Warner & 
) ae No. 2 and 2-A; No. 
5A and on Potter & John- 
ston; No. 4B B & O. 
mies eget VERTI- 


ar #5C—#4B—Model C— 
MILLING Ragesees, UNI- 
VERSAL S.P 


#4A B & S; #2 Kempsmith; 
#4 Becker 


BORING MILLS, VERTICAL 
Bullard Rapid Prod. Side Head, 
24” & 36” 


4 
Bullard 50” & 72”; 60” Niles 
42” Niles Bement Pond 


PLANERS 

10 x 10 x 30 Ft. Niles, 2 
swivel heads and 2 side heads, 
122” between housings; 36 x 
36” x 14 Ft. Detrich & Har- 
— with side head; 36” x 48” 
12 Ft. Detrich & Harvey 
Openside: 36 x 36 x 8 Ft. 
Niles; 20 Ft. Niles Plate 
Planer; 60” x 60” x 18 Ft. 
Pond; 26” x 8 Ft. Cleveland 
Openside; 26 x 6 Ft. Cin- 
cinnati; 30” x 30” x 10 Ft.; 
36” x 30” x 10 Ft. American 


PRESSES, DOUBLE CRANK 


133” CLEARING CRANKLESS 


4- POINT SUSPENSION 
TYPE TRIPLE ACTION 
PRESS — ALL STEEL 
FRAME CONSTRUCTION; 
Self-contained, motor drive, 
& gears enclosed, running in 
o 

PRESSES, GAP FRAME 

Bliss #23-3 & #7542 
Toledo #77 


QUICK DELIVERY FOR YOUR IMMEDIATE NEEDS 





. 0! genie single 
ag bed 60” x friction 
clutch, 1044” shat diameter, 


tie rod frame. 

No. 6-D Bliss, 12” stroke, 36” 
x 60” bed, air cushion 

No. -¥ a Bliss, 8” stroke, 
34” bed, a height 
Ss a. air cush 

154-G Bliss, 12” stroke, 
” 


6 
42” x 84” bed, air cushion 
No. 93-C Toledo, 5” stroke, 

4 F 


x 48” be 
No. 8 ~ 1g 36” x 50” bed, 
8” shaft, cush. 
No. 152-B Cleveland, 36” be- 
een uprights 
-_ 158-B Cleveland, 10” 
— 120” between hous- 


ing 
No. 154- F Cleveland, tie rod, 
5” stroke, 72'/2 between 


housings 

No. 206-B Toledo, gap frame, 
7” shaft, 48” between hous- 
ings, 4” stroke 











#2 Cincinnati; #2 Rockford 
#2B Kearney Trecker Dbie, Bliss N 
Overarm 
#12 LeBlond No. 409 
MILLING MACHINES, PLAIN housings 
#3B Kearney Trecker Dble. be: me Nos. 
Overarm Stoll; 


#4B B & S Dble. Overarm, 
motor in base : 
#4 a mae Hi Power; #5 


PR seees. . resets be CAM 


0. °. 
No. 13 Bliss, 26” stroke 
Bli 108” between 


; No. 
65N Bliss, 69N Duty, M.D.; 
Bliss: No. 2684 Toledo, 97” 
between housings 


SHAPERS 
Cincinnati 16”, B.G.; 24” Mil- 
waukee 16” and 24” Ameri- 
can SPD gear box; 16” Kelly; 
28” Gould & Eberhardt Hi- 
28” Rockford; 
G. & E. 28”, 24” and i6” 
Invincible type; 


165; No. 


LeBlond SEND FOR YOUR FREE COPY OF OUR CATALOG 404 


#2B Kearney Trecker; #2 & 
#3 Cincinnati 

BORING MILLS, HORIZONTAL 

3” Universal; #300 Giddings & 
Lewis, 4” bar 


Machinery Co., Inc. 


INTERSTATE ‘ster it 


Chicago, 











MACHINE TOOLS IN STOCK 


BORING MILLS 

72” Bickford Vertical, 2 hds, 

4” bar Beaman & Smith Horizontal 
MILLERS 

No. 5 Cincinnati Hi. Power, rap. trav. 

2” Pratt & Whitney Double Spline 

6”x80” Pratt & Whitney Thread Miller 


LATHES 
18”x10’ Mueller 
18”x12’ Whitcomb Gd. Hd. 
24”x12’ New Haven 
26”x9’ Bridgeford, cone 

PRESSES 
No. 178 Toledo Toggle Drawing 

TURRET LATHES 
1%” Pratt & Whitney Bar-Feed 
10”-2 spdle Jones & Lamson Steel Hd. 
No. 5A Potter & Johnson 
21” Gisholt, 3%” Hole 
26” Libby—7 1%” hole 
MISCELLANEOUS 

#1, 1-B, 2 Campbell Nibblers 
36” Morton Draw Cut Shaper 
1%” Acme Bolt Threader 
2” Greenfield Bolt Threader 
500# Bradley Hammer 
No. 4—48” B. & 8. Gear Cutter 
9”x9” Peerless Shaping Saw 
No. 4 Hilles & Jones Double Punch & Shear 
8” Standard Pipe Machine 


WIGGLESWORTH MACHINERY COMPANY 


203 Bent St. Cambridge, Mass. 





402 lith St. S.W., 
eenenneente tees 











JUST PURCHASED 


8—Brown & Sharpe Automatic 
Screw Machines, #00, OOG, 
OG Ser. No. 5000 to 8000 

8—Warner & Swasey #4, 6. Tur- 


ret Lathes 

6—Cincinnati No. 2, 3, Plain 
Millers 

30—V & O, Bliss, O. B. I. Power 
Presses 


8—Allen Multiple Spindle Drills 
6—G. & E, Barber Coleman Gear 


Hobbers 
ane xa | eee ~~ co. 
176 Lafayette S$ w York, N. Y. 


LIQUIDATING — MACHINE SHOP 


*7—No. 55 and 2—No. 52—Acme Automatic Screw 
Machines Series #1914 

1—Large Oil Separator Machine—American Tool & 
Machine Co. 

— Oil Separator Machine—National Separa- 
or © 

1—Hexing Rotating Machine—The Warner & Swa- 


y Co 
1—Thread Rolling Mach.—The Waterbury Farrei Co. 
1—Tool Grinder Single Mach.—Aumen Machine Co. 
1—Upsetting Machine—The Waterbury —— Co. 
1—Pointing Machine—Lancaster Mfg. 
1—Small Milling Machine—Whitney’ ‘Machine Co. 
1—Large Milling Machine—Rockford & Miller 
1—Large Drill Press Machine—Detroit Tool Co. 
6—Excelsior Floor Drill Presses—Aumen Mach. Co. 
3—Excelsior Bench Drill Presses—Aumen Mach. Co. 
1—Small Lathe—Worcester Lathe Co. 
1—Large Lathe—American Tool Co. 
1—Foot Power Lathe—Barnes Co. 
1—Die Open Threading Machine—The Acme Co. 
1—Power Saw—E. C. Atkins Co., Inc. 
1—Blueing Pot Gas Heat 
1—Large Drill Press for Assem.—Hoefer Mfg. Co. 
1—Kick Press—The Taylor & Fenn Co. 
1—Universal Grinder—Norton Co. 
1—Yankee Grinder—Wilmarth & Morman Co. 
1—Tumbler Barrel Type 
1—Air Compressor Pump—Curtis Pneumatic Co. 
2—25 Horse-power Motors with control boxes 
1—7-Horse-power Motor with control boxes 
* All of these machines are in PERFECT condition. 
One of the 55s never having been used. 
Send us your best offer for individual pieces or 
as a whole. No dealers. 


JOHN LOUGHRAN 
Washington, D. C. 





18” x 10’ Lodge & Shipley Geared Head 

Engine Lathe, twelve speed _ selective 

head, T.A., apron control, standard 

equipment. 

i Warner & Swasey Universal Turret 
the, GFH, 11.” bar capacity, complete 

equipment. 


BARRON MACHINERY COMPANY 
571 W. Washington St. Chicago, I. 











WANTED 














WANTED 
12—3’ Radial Drills 
4—4’ Radial Drills 
4—5’ Radial Drills 
1—Plate Straightening Roll; 48 to 
60” wide, 10” diam. rolls; 7 
roll machine will be satisfactory 
2—3” bar Horiz. Boring Mills; 
1—4” bar Horiz. Boring Mill; 
2—5” bar Horiz. Boring Mill; 
1—#2 M.D. Tool & Cutter 
Grinder; Cincinnati or equiva- 
lent. 


FALK MILL SUPPLY COMPANY, INC. 


18 Ward St. Rochester, N. Y. 








WANTED 


2”x36" Turret Lathe fully equipped for 
bar work, Jones & Lamson or equal. Write: 


E. J. HAZEN 
369 Nelson Ave. Grantwood, N 











Approximately 80,000#. 2” also 4” 
stroke. 16 also 32 strokes per minute. 
Immediate delivery. First class condi- 
tion. Real bargain. Write 


J. F. RUTH 





WANTED 
BORING MILLS 
96” Boring Mills: must be of modern 
design and fairly reasonable in price. 


FALK MILL SUPPLY CO., INC. 
18 Ward St., Rochester, N. Y. 





PARKER MACHINE COMPANY, INC. 


@ Please contact us before releasing your B 


; SURPLUS MACHINE TOOLS : 


All types of leading make machines 











830 N. Biltmore 





CLAYTON, MO. 


& wanted if in good condition. . 


150 BROADWAY NEW YORK, N. Y. 
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AMERICAN MACHINIST 
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JUST PURCHASED 


36" x 36" x 14° Detrick & Harvey 
Open Side Planer 


36" x 36" x 12° Cincinnati Planer 
36" x 36" x 10° Pond Planer 

72" Gould & Eberhardt Gear Cutter 
No. 6 Fellows Gear Shaper 

6" Gleason Bevel Gear Generator 


15" Gleason Spiral Bevel Gear Gen- 
erator 


No. 12 Barber Colman Gear Hobber 
—quick return 


Natco Horizontal 3 way drill—hy- 
draulic feeds 


24" x 14° Lodge & Shipley Engine 
Lathe cone driven 


10" x 36" Norton External Grinder 


Hundreds of other machine tools 
in stock, 


INDIANAPOLIS MACHINERY 
& SUPPLY CO., INC. 


1959-69 SOUTH MERIDIAN STREET 
INDIANAPOLIS, INDIANA 


HIGH GRADE MACHINE TOOLS 


20°x10’ Hendey, 4 S.C.D. 

18x24’ Lodge & Shipley, $8cp., D.B.G. 

24”x10’ American, 3 8. “? B.G. 

24”x12’ American G.H. oe 

24”x12’ Monarch G.H. M mn 

30°x14’ American ora Hd. M.D. 

18"x8’ L&S Grd. 

30”x20’ American Gai, Hd. 8.P.D. 

30”x30’ Lodge & Shipley M.D. Lathe 
INDERS 


GRIND 
#16-26” Blanchard High Power Motor on spindle 
10”x24” Landis Plain Self Contained Grinder 
#33 Abrasive Surface Grinder 
Nos. 55, 60, 65 and 70 Healds 
EAR CUTTERS 
3—26”, 4—36” B&S 6” Gleason 
#1 and 4 Adams Farwell Hobbers 
#18HM G & E Hobber #2 Barber Colman 
72” G & E Gear Cutter 
1—50” Rhenania gear hobbing machine, C.D. 
BOLT AND PIPE THREADERS 
1” Acme oo Drive Acme class A, belt dr. 
2” Landis Pipe Machine, Cone drive 
2%” Landis, leadscrew 
BORING MILLS 
42” Bullard Rapid Production, Thread, Attach. 
1—60” Gisholt Vertical Boring Mill 
MILLING MACHINES 
#2 Kempsmith Universal 
#4B Milwaukee Double over arm motor drive 
#4 Cincinnati H.P. Plain 
#4 Cincinnati High Power, Universal 
#2 Kempsmith Plain Cone Drive 
#2 Cinti Plain 
—, AND UPRIGHT DRILLS 
2%, 3, 3%, iA (Cinc. -Bick., 8.P 
3, ie. 4 and 6’ American Triple Purp. Enc. Hd. 
20” 3 spdle, Barnes Camelback 
3’ Mueller 8.P. 
PERS 


SHA 

16”, 20°, 24” G &E. mtr. dr. thru g.b. 
20°x24” American, 8.P.D. 

36” Whipp Open Side Crank Planer 

MISCELLANEOUS 

24x24x10 Ingersoll Millers 

10’x3/16” Stoll Shear, Arr. M.D. 

Write for Complete Catalog. We buy, Sell and 

Exchange 


CINCINNATI MACHINERY & SUPPLY CO. 
217 East Second St. Cincinnati, Ohio 








1—#16A Blanchard Surface Grinder, Serial #1264. 
1—#3% Pratt & Whitney Duplex Milling Machine. 
—#310 Baker Drill. 

1—24” P. & J. Universal Shaper, M.D. 

1—14x7 LeBlond Rapid Production Lathe with tur- 


ret. 
1—18”x8” Reed Engine Lathe. 
—#2 Cincinnati Plain Milling Machine. 
1—#3 Cincinnati Plain Milling Machine. 


1—#12 Barber Colman Gear Hobber, single over 
arm. 


1—#14 Brown & Sharpe Plain Grinder, c/s. 
1—#4B Cochran & Bly Cold Saw with motor. 


Your inquiries receive prompt attention 
CENTRAL MACHINE 


TOOL CORPORATION 
122-126 Nebraska Ave. Toledo, Ohio 
Adams 1914 











VERTICAL MILLER 


Model S.D. Becker continuous, 40” dia. 
table 44” long. feed, motor drive. 


THE O'BRIEN MACHINERY CO. 





113 N. THIRD ST., PHILA., PA. 


MULTIPLE OPERATORS 
Motor Driven 


3—1500 Ampere, Synchronous Motor 

1—1000 Ampere 

7—800 Ampere 

3—500 Ampere 

16—400 Ampere Welding Reactors and 
Resistance with Multiple Switches 

8—800 Ampere Reactors, same as 400's 

— 


Portable & Semi-Portable 


MOTOR DRIVEN WELDERS 
Lincoln—West.—G.E.—U.S.L.—Wilson, etc. 


2—400 Ampere 
7—300 Ampere 
7—200 Ampere 
2—150 Ampere 


PROMPT SHIPMENT from STOCK 
All rebuilt with 1 YEAR GUARANTEE 


L. J. LAND & COMPANY 


Est. 1910 
143 Grand Street, New York, N. Y. 
CAnal 6-3923 








2—Lees Bradner gear tooth grinders 

16 x 6 Geared Hd. MD Kimbal Lathe 

19” x 10’ LeBlond Q.C. Lathe with extra 
P.F. Turret 

#4 Niagara Incl Punch Press 

#19% Holden Incl Punch Press 

#P-2 Ferracute Punch Press 

#3 R & K Horning Press 

#3 Bausch 38 Spdl Drill Press 

6 spindle Natco Tapper 

#2—#2X Garvin Tappers 

#3 B & S Gear Cutter 

30 x 30 x 7’ D & H Openside Planer 

#7% Gardner BB Motor Dr Disc Grinder 

24” Cincinnati Shapers 

6 Spindle Holmes Nut Tapper 


THE TOLEDO MACHINERY EXCHANGE CO. 


5 N. St. Clair St. Toledo, Ohio 


44” bar Franklin Horizontal Boring, 
Drilling & Milling Machine (table 
type) single pulley drive, maximum 
table to spindle 36”; maximum face 
plate to outer support 72”; size of 
cross table 48”x24”. Est. Weight 
20,000 Ibs. 

Limited Service — Excellent condition 

Shipment From Pittsburgh Stock 


Marr-Galbreath Machinery Co. 
58 Water St. Pittsburgh, Pa. 











1—#1 Buffalo Iron Worker, motor 
drive. Purchased new 1939. 


FALK MACHINERY CO. 
18 Ward St. Rochester, N. Y. 
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1000 MACHINES FOR SALE™™ 


Lathes, Milling Machines, Shapers 

Boring Mills, Slab Millers, Drills 
Punch Presses, Squaring Shears 
Wire Forming & Cutting Machines 
Bolt, Nut and Rivet Machinery 


At Reasonable Prices 


NATIONAL MACHINERY EXCHANGE 
128-138 MOTT S W YORK, N. Y. 








TOO 


Reg. U. & Patent Office 


Motor Drive Norton Grinders 


10"x50" 16"x50" 

irate? 10°x72” 16"x72” 

ae GAPxi8” a GAPx72” eK 
4 - 

torts GAPx24" Pye 18°—24" GAPx96”" 
10” "x72" 


Borin Machines 
* No. : 72—4%%” bar N-B-P table type 
No. 2—5” Bar Barrett, Extension Bed 


Boring Mills 
30” Bullard 
54” Colburn 
60” Gisholt, motor drive 
72” King, moter drive 
72” Bickford 
76” Bullard 


Drills 
1, 2, 4 spdl. peal & Wright 
No. 2—1, 2, 
No. 2 ERY 7 oe. 
No. 4—5 Spdi. Foote-Burt Rail 
No. | Baush Multiple 
No. 3 Baush Multiple 


Radials 
4’ Fosdick Sensitive 
7’ American Full Universal 
8’ Western Heavy 


Gear Cutters 
No. 2 Barber-Colman 
No. 12 Barber-Colman 


No. 6-A 72” Cincinnati 

No. ‘2 Pfauter, Motor Drive 
18” Gleason Bevel Generator 
96” Newton Spur Gear Cutter 
No. 368M G&E Gear Rougher 


Grinde 
16x32” Landis Crankshaft 
No. 2 Universal (Bath Type) 
No. 4—12°x66” Landis Universal 
No. 60 Heald Cylinder 
No. 5 Springfield Planer Surface Type 
No. 10 Lees-Bradner Gear Grinder 


Lathes 

16”°x8" Flather 

17°x6’ LeBlond 

18°x8" Lodge & Shipley 

20°x8’ Rahn-Larmon 

20”°—40"x10’ Rahn-Larmon Geared Head Stid- 


ing Bed Gap 
24”°x12’ American 
24”x13’ Char 
24”x16’ Lodge & Shipley 
24”x18’ Lodge & Shipley 
24°x20’ L. & S. Grd. Hd., Taper 
24”x22’ (otee & Shipley, taper y attachment 
: n Geared Head, taper Att. 
30°x12’ Lodge re i 
36”x16’ American, T 
36”x24’ Bradford Triple. Geared, Taper Att. 
40”x12’ Fifield Triple Geared 


Millers 
No. 7H Becker 2 
No. 33 Becker-Brainard Mfg. 84” table feed 
Type “B”’ Briggs Mfg. 
No. 5 Brown & Sharpe Vertical 
No. hr: No. 6 Becker Vertical 
2 Becker Vertical 


nN 
| 
- 

= 


24”x20’ Ingersoll Dbl. Faced 
38°x44"x20’ Ingersoll Slab 
72”x16"x14’ Ingersoll 

No. | Smalley-General Thread 


Planers 
24”x24”"x6’ Cincinnati 2 Heads 
24”x24"x6" Powell 
24”x24"x6" Rockford 
24”x24"x12’ Gray 

x30"x8’ American 
30”x30"x 18’ Cincinnati 
36°x36°x12’ American 
36”x36"x8’, 18’ Cincinnati 

x30"x7’ Gray 

42"%42"x 14" Gray 
48”x48"x10' Niles-Bement-Pond 
72”x60"x16’ American 


Presses 
No. 01 V&O 0.B.1. 
No. | V& .B.1. 
No. '% V&O 0O.B.I. 
No. 303 Bliss Straight Sided 
No. 178 Toledo lan Drawing 
No. 58 Toledo N 
Turret Lathes 
2%4"x26" ng re AS, & B.F. 
24” Steinle, 644" 
24” Gisholt, 644” 
26” Libby, 34" H. 3 _— Att. 


HILL-CLARKE 
MACHINERY COMPANY 


651 Washington Bivd. Chicago 
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FOR EFFICIENCY USE... 








MAXWELL RECESSING TOOL 
Grooving, Recessing, Back Fac- 
ing. 4 sizes — 1”—2”—3"—4”. 
Operation is practically in- 
stantaneous. 











MAS 
Precision Boring Head—3 
sizes. Direct reading in 
thousandths. Vernier 
reading two tenths. 





E-Z SET 
Boring Tool—3 sizes. Adjust- 
ment actuated by worm. Can be 
used as radius tool. 


TYPE HE ‘2 H.P. 
Motor totally enclosed 
Rep, Ind. Internal or Ex- 
ternal. 


TYPE D, 1-2-3- H.P. 


MOTOR Totally en- 

closed, fan cooled 3 Ph. 

220/440 Volt Internal or 

External. Equally as effi- 

cient on fine precision or 

heavy production work. 
SEND FOR CIRCULAR 











F. A. MAXWELL COMPANY 


MAGNOLIA DRIVE BEDFORD, OHIO 








REED - PRENTICE 


Lathes, Die Sinkers, 
Vertical Millers, 
Jig Borer, 

Die Casters, 
Injection Molding 
Machines 





Hey 


__ Peep} JRENTICE CORP. 


60 
2Qo0u 




























LUCAS “PRECISION” 


Horizontal Boring, Drilling and Milling Machine 
THE LUCAS MACHINE TOOL CO. 


CLEVELAND 
OHIO, U. S. A. 








PRECISION BORING 


Easy and Economical with Flynn Microm- 

eter Boring Heads. 

For large and small holes. 

3/16” to 1144” diameter. 
Write for circular 


FLYNN MFG. COMPANY 


439 BATES ST., DETROIT, MICH. 


Bar capacity 
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ABRASIVE DISCS 

Besly & Co., Chas. H., Chicago, Il. 

Carborundum Co., Niagara Falls, 
m2 

Macklin Co., Jackson, Mich. 

Norton Co., Worcester, Mass. 


ABRASIVE MATERIALS 
Norton Co., Worcester, Mass. 


ABRASIVE PAPER & CLOTH 
Carborundum Oo., Niagara 
| a 
Norton Co., 


Falls, 


Worcester, Mass. 


ABRASIVES, Coated 
Clover Mfg. Co., Norwalk, Conn. 


ACCUMULATORS, Hydraulic 


Hydraulic Press Mfg. Co., Mt. 
Gilead, Ohio 

ADAPTERS 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

AIR CONDITIONING EQUIPMENT 
Surface Combustion Corp., Toledo, 
Ohio 


ALLOYS, Heat, Abrasion & Corrosion 
Resistant 

Haynes-Stellite Co., Unit of Union 
Carbon Corp., New York, N. Y. 


ALLOYS, Special Iron 
American Brake Shoe & Foundry Co., 
New York, N. Y. 


ARBORS and MANDRELS 
Brown & Sharpe Mfg. Co., 
dence, R. I. 
Cincinnati Milling Mach. Co., Cin- 
cinnati, Ohio 

Cleveland Twist Drill Co., Cleveland, 
Ohio 

Firth-Sterling Steel Co. McKeesport, 
P 


Provi- 


a. 
Gisholt Machine Co., Madison, Wis. 
Jacobs Mfg. Co., Hartford, Conn. 
Kearney & Trecker Corp., Milwaukee, 

Wis. 
Scully-Jones & Co., Chicago, Il. 


Sundstrand Machine Tool Co., Rock- 
ford, Ill. 

Union Twist Drill Co., Athol, Mass. 

BABBITT 


Bunting Brass & Bronze Co., Toledo, 
Ohio 

Johnson Bronze Co., New Castle, Pa. 

Ryerson & Son, Inc., Jos. T., Chicago, 
Il. 

Westinghouse Electric & Mfg. Co., 
E. Pittsburgh, Pa. 


BALANCING MACHINES 

Gisholt Machine Co., Madison, 

Norton Co., Worcester, Mass. 

Snyder Tool & Engineering Co., De- 
troit, Mich. 


BALANCING TOOLS 
Taft-Peirce Mfg. Co., Woonsocket, 
= oe 


Wis. 


BALANCING WAYS 
Sundstrand Machine Tool Co., 
ford, Ill, 


tock- 


BALLS, Brass, Bronze and Steel 
Waterbury Steel Ball Co., 
Poughkeepsie, N. Y. 


Inc., 


BARS, Phosphor Bronze 

Bunting Brass & Bronze Co., Toledo, 
Ohio 

Johnson Bronze Co., New Castle, Pa. 


BARS & SPECIAL SHAPES, Brass, 
Bronze, Copper & Nickel-Silver 
American Metal Hose Branch Ameri- 
ean Brass Co., Waterbury, Conn. 


BEADING MACHINES 
Quickwork-Whiting Corp., Harvey, 
Tl. 


BEARINGS, Babbitt 

Bunting Brass & Bronze Co., Toledo, 
Ohio 

Johnson Bronze Co., New Castle, Pa. 


BEARINGS, Ball 

Ahlberg Bearing Co., Chicago, Il. 

Bearings Co. of America, Lancaster, 
Pa. 

Federal Bearings, Inc., 
on, GF. 

Marlin-Rockwell Corp., Jamestown, 
a = 


Poughkeep- 





Norma-Hoffmann Bearings Co., Stam- 
ford, Conn. 

Schatz Mfg. Co., Poughkeepsie, N. Y. 

Torrington Co., Torrington, Conn. 


BEARINGS, Bronze 

Bunting Brass & Bronze Co., Toledo, 
Ohio 

Johnson Bronze Co., New Castle, Pa. 


BEARINGS, Laminated Phenolic 
Bakelite Corp., New York, N. Y. 


BEARINGS, Needle 


Torrington Co., Torrington, Conn. 
BEARINGS, Roller 
Bower Roller Bearing Co., Detroit, 


Mich. 

Norma-Hoffmann Bearings Co., Stam- 
ford, Conn. 

Timken Roller Bearing Co., Canton, 
Ohio 


BEARINGS, Taper 
Timken Roller Bearing Co., Canton, 
Ohio 


BEARINGS, Thrust 

Norma-Hoffmann Bearings Co., Stam- 
ford, Conn. 

Timken Roller Bearing Co., Canton, 
Ohio 


BELT CEMENT, Dressing & Filler 
— & Co., EB. F., Philadelpbia, 
‘a. 


BELTING LEATHER 
Houghton & Co., EB. F., Philadelphia, 
Pa. 


BELTING, Rubber & Fabric 
Gates Rubber Co., Denver, Colo. 


BENCHES and BENCH LEGS 
Hill-Acme Co., Cleveland, Ohio 


New Britain-Gridley Machine Co., 
New Britain, Conn. 
Standard Pressed Steel Co., Jenkin- 


town, Pa. 


BENDING and STRAIGHTENING 


MACHINES 

Cincinnati Shaper Co., Cincinnati, 
Ohio 

Cleveland Punch & Shear Works, 
Inc., Cleveland, Ohio 

Consolidated Mach. Tool Corp., 
Rochester, N. Y. 

Niagara Machine & Tool Works, 


Buffalo, N. Y. 
Ryerson & Son, Inc., Jos. T., Chicago, 
Ill. 


BITS, Tool Holder 


Armstrong Bros. Tool Co., Chicago, 
1 


Firth-Sterling Steel Co. McKeesport, 
Pa. 


BLADES, Band Saw 


Thompson & Son Co., Henry G., 
New Haven, Conn. 

BLOWERS & FANS 

Allis-Chalmers Mfg. Co., Milwaukee, 


Wis. 
General Electric Co., Schenectady, 
a Be 


BLUING, Layout 
Dykem Co., St. Louis, Mo. 


BOLT and NUT MACHINERY 
Foote-Burt Co., Cleveland, Ohio 
Haskins Co., R. G., Chicago, Il. 
Landis Mach. Co., Waynesboro, Pa. 
Oster Mfg. Co., Cleveland, Ohio 


BOLT THREADING MACHINERY 
Oster Mfg. Co., Cleveland, Ohio 


BOLTS & NUTS 
Lamson & Sessions Co., 
Ohio 


Cleveland, 


BOLTS, Eye, T-Slot, etc. 


Armstrorg Bros. Tool Co., Chicago, 


BOOKS, Technical 
McGraw-Hill Book Co., Inc., N. Y. C. 


BORING & TURNING MILLS, 
Vertical 
Sellers & Co., 
phia, Pa. 


Inc., Wm., Philadel- 


AMERICAN MACHINIST 
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BORING BARS & HEADS 

Bullard Co., Bridgeport, Conn. 
Flynn Mfg. Co., Detroit, Mich. 
Maxwell Co., F. A., Bedford, 0. 
Scully-Jones & Co., Chicago, Ill. 
Williams & Co., J. H., Buffalo, N. Y. 


BORING, Drilling and Milling Ma- 
chines, Horizontal & Vertical 


Avey Drilling Machine Co., Cincin- 
nati, Ohio 

Barnes Co., W. F. & John, Rockford, 
Ill. 


Bryant Machinery & Engineering Co., 
Chicago, Il. 

Bullard Co., Bridgeport, Conn. 

Cincinnati Gilbert Machine Tool Co., 
Cincinnati, Ohio 


Consolidated Machine Tool Corp., 
Rochester, N. Y. 

General Machinery Corp., Hamilton, 
Ohio 


Giddings & Lewis Machine Tool Oo., 
Fond Du Lac, Wis. 

Gisholt Machine Co., Madison, Wie. 

Landis Tool Co., Waynesboro, Pa. 

Lucas Mach. Tool OCo., Cleveland, 
Ohio 

Moline Tool Co., Moline, Ill. 

Niles Tool Works Co., Hamilton, 0. 

Ohio Machine Tool Co., Kenton, Ohio 


Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Springfield Mach. Tool Co., Spring- 
field, Ohio. 

BORING and TURNING MILIS, 
Vertical 

Cincinnati Planer Co., Cincinnati, 
Ohio 


Consolidated Machine Tool Corp., 


Rochester, N. Y 


BORING MACHINES, Car Wheel 
Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 


BORING MACHINES, Diamond Tool 
Sheffield Gage Co., Dayton, Ohio 


BORING MACHINES, Jig 


Fosdick Machine Tool Co., Cincin- 
nati, Ohio. 
Linley Brothers Co., Bridgeport, 


Conn. 
Machinery Mfg. Co., Los Angeles, 
Calif. 


Marburg Brothers, Inc., New York, 
a ‘ee 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 


Reed-Prentice Corp., Worcester, Mass. 


BORING MACHINES, 
Drive Box 

Bullard Co., Bridgeport, Conn. 

Sellera & Co., Inc., Wm., Philadel- 
phia, Pa. 


BORING MACHINES, Precision 
Excello Corp., Detroit, Mich. 
Heald Machine Co., Worcester, Mass. 


Locomotive 


BORING MACHINES, Vertical 


King Machine Tool Co., Cincinnati, 
Ohio 

BORING TOOLS 

Carboloy Co. Detroit, Mich. 


Ready Tool Co., Bridgeport, Conn. 
Scully-Jones & Co., Chicago, Ill. 
Williams & Co., J. H., Buffalo, N. Y. 


BRAKES, Magnetic 
Westinghouse Electric 
E. Pittsburgh, Pa. 


& Mfg. Co., 


BRAKES, Press 
Cincinnati Shaper 
Ohio 


BROACHES 

American Broach & Machine Co., 
Ann Arbor, Mich. 

Excello Corp., Detroit, Mich. 

National Broach & Machine Co., De- 
troit, Mich. 

Oilgear Co., Milwaukee, Wis. 


Co., Cincinnati, 


BROACHING MACHINES 

American Broach & Machine Co., 
Ann Arbor, Mich. 

Cincinnati Milling Mach. Co., The, 
Cincinnati, Ohio 

Lapointe Machine Tool Co., Hudson, 


Mass. 
National Broach & Machine Co., De- 
troit, Mich. 


Oilgear Co., Milwaukee, Wis. 
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BRONZE PHOSPHOR 
Bunting Brass & Bronze Co., Toledo, 
Ohio 


BURNERS, Gas & Oil 
Surface Combustion Corp., 
Ohio 


BURNISHING MACHINES 
Sheffield Gage Co., Dayton, Ohio 


Toledo, 


BUSHINGS, Brass & Bronze 

Bunting Brass & Bronze Co., Toledo, 
Ohio 

Johnson Bronze Co., New Castle, Pa. 


BUSHINGS, Drill & Jig 


Excello Corp., Detroit, Mich. 
Universal Engineering Co., Franken- 
muth, Mich. 


CABLES, Electric 
Lincoln Electric Co., Cleveland, Ohio 


CALIPERS 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I, 
Providence, 


Federal Products Corp., 
R. I 


Lufkin Rule Co., Saginaw, Mich. 
Randall & Stickney, Waltham, Mass. 
Scherr Co., George, New York, N. Y. 
Slocomb Co., J. T., Providence, R. I. 
Starrett Co., L. 8., Athol, Mass, 


CAMS 
Hartford Special Mchy, Co., 
ford, Conn. 


CAP SCREWS 
Baumbach Mfg. Co., E. A., Chicago, 
Ill, 


Hart- 


CARBIDE ALLOYS 

Carboloy Co. Detroit, Mich. 

Vascoloy-Ramet Division Vanadium 
Alloys Steel Co., Chicago, Il. 


CARBIDE MATERIALS 
Metal Carbides Corp., 
Ohio 


Youngstown, 


CARBURIZERS 
Surface Combustion Corp., 
Ohio 


CARS, Hand 
Fairbanks Morse & Co., Chicago, III. 


Toledo, 


CASTINGS, Aluminum 


Aluminum Co. of America, Pitts- 
burgh, Pa. 
Jefferson Machine Tool Co., Oin- 
cinnati, Ohio 


CASTINGS, Brass, Bronze & Nickel 

Bunting Brass & Bronze Co., Toledo, 
Ohio 

Jefferson Machine 
cinnati, Ohio 

Johnson Bronze Co., New Castle, Pa. 


CASTINGS, Gray Iron 

Brown & Sharpe Mfg. 
dence, R. I. 

Hill-Acme Co., Cleveland, Ohio 

— Machine Works, Rockford, 
ll. 


CASTINGS, High Test & Alloy 
Meehanite Mlesearch Institute: of 
America, Pittsburgh, Pa. 


Tool Co., Cin- 


Co., Provi- 


| CASTINGS, Iron and Semi-Steel 


Etna Machine Co., Toledo, Ohio 

Hill-Acme Co., Cleveland, Ohio. 

Springfield Mach. Tool Co., Spring- 
field, Ohio 


CASTINGS, Meehanite 
Meehanite Research Institute of 
America, Pittsburgh, Pa. 


CENTERING MACHINES 

Hanson-Whitney Machine Co., 
ford, Conn, 

Jones & Lamson Machine Co., Spring- 
field, Vt. 

Snyder Tool & Engineering Co., De- 
troit, Mich. 

Sundstrand Machine Tool Co., 
ford, 


CENTER LAPPING MACHINES 
Excello Corp., Detroit, Mich. 


Hart- 


Rock- 


CENTERS, Lathe 
Firth-Sterling Steel Co., McKeesport, 


Gisholt Machine Co., Madison, Wis. 
Ready Tool Co., Bridgeport, Conn. 


With time and space now at a premium, Ohio Horizontal 
Boring, Drilling, and Milling Machines will increase your 


production, 


THE OHIO MACHINE TOOL CO. 


On! 
L BOF 


2ING 


KENTON, OHIO 


O DREA 


DRILL 


MANUFA 


ING 


A 


LLING 


DNAUGHT.. >: 


MI 


MA 
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CENTRIFUGALS 
De Laval Separator Co., New York, 
mw. 


CHAMFERING MACHINES 

Bilgram Gear & Machine Works, 
Philadelphia, Pa. 

Sheffield Gage Co., Dayton, Ohio 


CHECKS, Metal, Time and Tool 
Noble & Westbrook Mfg. Co., Hart- 
ford, Conn. 


CHESTS, Tool 
Lufkin Rule Co., Saginaw, Mich. 


CHIP SEPARATORS 
De — Separator Co., New York, 
N. ° 


CHUCKING MACHINES 

Bullard Co., Bridgeport, Conn. 

Cleveland Automatic Machine Co., 
Cleveland, Ohio, 

Gisholt Machine Co., Madison, Wis. 

Goss & deLeeuw Mach. Co., New 
Britain, Conn, 

Jones & Lamson Mach, Co., Spring- 
field, Vt 

Kingsbury Machine ‘Tool Corp., 
Keene, N. H. 

National Acme Co., Cleveland, Ohio 

New Britain-Girdley Machine Co., 
New Britain, Conn. 

Potter & Johnston Mach. Co., l’aw- 
tucket, R. I. 

Snyder Tool & Engineering Co., De- 
troit, Mich. 


CHUCKS, 
Changing 

Errington Mech. Laboratories, Staten 
Island, N. Y. 

Modern Tool Works, Div. of Con- 
solidated Mach. Tool Corp. of 
America, Rochester, N. Y. 


Automatic and Quick 


CHUCKS, Collet 
Sundstrand Machine Tool Co., Rock- 
ford, Ill. 


CHUCKS, Drill and Tap 

Errington Mech. Laboratories, Staten 
Island, N. Y. 

Jacobs Mfg. Co., Hartford, Conn. 


CHUCKS, Full Floating 
Errington Mech. Laboratories, Staten 
Island, N. Y. 


CHUCKS, Gear 
Le Maire Tool & Mfg. Co., Dearborn, 
Mich. 


CHUCKS, Grinding 
Sheffield Gage Co., Dayton, Ohio 


CHUCKS, Lathe 

Gisholt Machine Co., Madison, Wis. 

Jones & Lamson Mach. Co., Spring- 
field, Vt. 


CHUCKS, Magnetic 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Heald Machine Co., Worcester, Mass. 

L. W. Chuck Co., Toledo, Ohio 

Walker Co., 0. S., Worcester, Mass. 


CHUCKS, Spring 
Brown & Sharpe Mfg. Co., Provi- 
dence, R, I, 


CLAMPS, Machinist 
Armstrong Bros. ‘lool Oo., Chicago, 
Ill 


Lufkin Rule Co., Saginaw, Mich. 
Williams & Co., J. H., Buffalo, N. Y. 


CLAMPS, Strap 
Williams & Co., J. H., Buffalo, N. Y. 


CLEANERS, Metal 
Bullard Co., Bridgeport, Conn. 


CLEANING SYSTEMS, Vacuum 
Spencer Turbine Co., Hartford, Conn, 


CLUTCHES 
Fairbanks Morse & Co., Chicago, Ill. 


CLUTCHES, Friction 

Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. 

Hill-Acme Co., Cleveland, Ohio 

Johnson Mach. Co., Carlyle, Man- 
chester, Conn. 
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COLLETS 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 


Jones & Lamson Machine Co., Spring- 
field, Vt. 
Union Twist Drill Co., Athol, Mass. 


COLLETS, Lathe 

Gisholt Machine Co., Madison, Wis. 

Rivett Lathe & Grinder, Inc., Boston, 
Mass. 


COMPOUNDS, Cleaning 
Oakite Products, Inc., New Yerk, 
¥. 


N, 


COMPOUNDS, Cutting, 
Drilling & Grindin 
Gulf Refining Co., Fittsburgh, Pa. 
Oakite Products, Inc., New York, 


Drawing, 


| 3 
Sun Oil Co., Philadelphia, Pa. 
Tide Water Associated Oil Co., New 
York, N. Y 


COMPOUNDS, Grinding & Lapping 
Clover Mfg. Co., Norwalk, Conn. 


COMPOUNDS, Insulation 
General Electric Co., Schenectady, 
ie as 


COMPOUNDS, Plastic Molding 
Bakelite Corp., New York, N. Y. 


COMPOUNDS, Tempering & Case 
Hardening 

Houghton & Co., E. F., Philadelphia, 
Pa. 

Oakite Products, Inc., New York, 
ae 


COMPRESSORS, Air and Gas 

Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. 

Curtis Pneumatic Machinery Co., St. 
Louis, Mo. 

Fairbanks Morse & Co., Chicago, Ill. 

General Electric Co., Schenectady, 
a = 


COMPRESSORS, Motor Starting 
Fairbanks Morse & Co., Chicago, II. 


CONTOUR MACHINES 
Continental Machines, Inc., Minne- 
apolis, Minn, 


CONTRACT WORK 

Ajax Iron Wks, Corry, Pa. 

Alofs Mfg. Co., Grand Rapids, Mich. 
American Shearer Mfg. Co., Nasnua, 


N. H. 

Baldwin Southwark Div. Baldwin 
Locomotive Works, Philadelphia, 
Pa 


Belding & Mull, Philipsburg, Pa. 

Brown & Brown, Inc., Lima, Ohio 

Continental Diamond Fibre Co., New- 
ark, Del. 

Coulter Machine Co., James, Bridge- 
port, Conn. 

Denison Engineering Co., Columbus, 
Ohio 

Dinsmore & Jager, N. Hampton, 


Mass. 

Doyle Machine Tool Corp., Syracuse, 
nm. E- 

Eastern Tool & Mfg. Co., Bloomfield, 


N. J. 
Excello Corp., Detroit, Mich. 
Fidelity Machine Co., Phila., Pa. 
Fresh’nd Aire Co., Chicago, Ill. 
General Pattern Wks., Cincinnati, 0. 
Greensboro Loom Reed Co., Greens- 
boro, ° b 
Greist Mfg. Co., New Haven, Conn. 
H & H Tool & Mfg. Co., Cincinnati, 
0 


Hamilton Tool Co., Hamilton, Ohio 

Hartford Special Mchy. Co., Hart- 
ford, Conn. 

Hensle Machine & Tool Wks., .Emil, 
Carlstadt, N. J. ; 

Hyndman Co., Inc., A. H., Chicago, 


Ingersoll Milling Machine Co., Rock- 
ford, Ill. 

Jacobsen Mfg. Co., Racine, Wis. 

Jefferson Machine Tool Co., Cincin- 
nati, Ohio 

Johnson Mach. Co., Carlyle, Man- 
chester, Conn. 

Kirk & Blum Mfg. Co., Cincinnati, 
Ohio 

Lincoln Mach, Co., Pawtucket, R. I. 

M & M Mfg. Corp., Fortville, Ind. 

Marburg Brothers, Inc., New York, 
N. Y. 





Meisel Press Mfg. Co., Boston, Mass. 

Metal Electric Processing Co., 
Toledo, Ohio 

National Acme Co., Cleveland, Ohio 

National Machine & Tool Co., Jack- 
son, Mich. 

Nilson Machine Co., A. H., Bridge- 
port, Conn. 

Phonograph Needle Mfg. Co., Provi- 
dence, R. I. 

Reed Co., Charles E., Chicago, II. 

St. John X-ray Service, Inc., Long 
Island City, N. Y. 

Standard lVattern Co., Ft. Wayne, 


nd. 

Technical Development Co., New 
York, N. Y. 

Thomas & Skinner Steel Prod. Co., 
Indianapolis, Ind. 

Waltham Watch Co., 
Mass. 

Williams Iron Works, New York, 
a # 


Waltham, 


CONTROL SYSTEMS, Production 
McCaskey Register Co., Alliance, 
Ohio. 


~~ ees & STARTERS, Elec- 
c 


Fairbanks Morse & Co., Chicago, IIl. 

General Electric Co., Schenectady, 
me. Be 

Westinghouse Electric & Mfg. Co., 
E. Pittsburgh, Pa. 


CONTROLLERS, Electric 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Union Twist Drill Co., Athol, Mass. 


CONVERTERS 

Wagner Electric Corp., St. Louis, 
Mo. 

Westinghouse Electric & Mfg. Co., 
E. Pittsburgh, Pa. 


CONVERTERS, Synchronous 
General Electric Co., Schenectady, 
- « 


CONVEYOR SYSTEMS 
Mathews Conveyor Co., Ellwood City, 
Pa. 


COUNTERS & COUNTING MA- 
CHINES 

Veeder-Root, Inc., Hartford, Conn. 
COUNTERBORES 


Carboloy Co. Detroit, Mich. 

Cleveland Twist Drill Co., Cleveland, 
Ohio 

Excello Corp., Detroit, Mich. 

National Twist Drill & Tool Co., 
Detroit, Mich. 

Scully-Jones & Co., Chicago, III. 

Slocomb Co., J. T., Providence, R. I. 


COUNTERSHAFTS 
Cleveland Twist Drill Co., Cleveland, 
hio 
Hill-Acme Co., Cleveland, Ohio 
Rivett Lathe & Grinder, Inc., Boston, 
Mass, 


COUNTERSINKS 

American Swiss File & Tool Co., 
Elizabeth, N. J. 

National Twist Drill & Tool Co.. 
Detroit, Mich. 

Scully-Jones & Co., Chicago, Ill. 


COUPLINGS, Flexible 

Cullman Wheel Co., Chicago, Il. 

Farrel-Birmingham Co., Inc., Buf- 
fm, BB. Y. 

Hill-Acme Co., Cleveland, Ohio 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 


CRANES 
Curtis Pneumatic Machinery Co., St. 
Louis, Mo. 


CUTTER BLADES, Milling, Boring 
& Reaming 
Williams & Co., J. H., Buffalo, N. Y. 


CUTTERS, Boring 
Carboloy Co. Detroit, Mich. 


CUTTERS, Gear 

Farrel-Birmingham Co., Inc., Buf- 
falo, N. Y. 

National Broach & Machine Co., De- 
troit, Mich. 


CUTTERS, Gear (Small) 
Waltham Machine Works, Waltham, 
Mass. 





CUTTERS, Keyseater 
Davis Keyseater Co., Rochester, 
» Be 
National Mach, Tool Co., Cincinnati, 
Ohio 


CUTTERS, Milling 

Barber-Colman Co., Rockford, Il. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Carboloy Co. Detroit, Mich. 

Crafts Co., Inc., Arthur A., Boston, 
Mass. 

Excello Corp., Detroit, Mich. 

Firth-Sterling Steel Co., McKeesport, 


Pa. 

Illinois Tool Works, Chicago, Ill. 

Ingersoll Milling Machine Co., Rock- 
ford, Ill. 

Kearney & Trecker Corp., Milwaukee, 
wi 


4 

McCrosky Tool Corp., Meadville, Pa. 

Modern ‘Tool Works, Div. of Con- 
solidated Mach. Tool Corp. of 
America, Rochester, N. Y. 

National Twist Drill & Tool Co., 
Detroit, Mich. 

Pratt & Whitney Division Niles 
Bement-Pond Co., Hartford, Conn. 

Union Twist Drill Co., Athol, Mass. 


CUTTERS, Pipe, Hand 
Armstronz: Bros. Tool Co., Chicago, 
Til. 


CUTTING, Abrasive 

Campbell Inc., Andrew C., Div. 
American Chain & Cable Co. Inc., 
Bridgeport, Conn. 


CUTTING-OFF MACHINES 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Etna Machine Co., Tcledo, Ohio 

Landis Mach. Co., Waynesboro, la. 

Porter-McLeod Machine Tool Co., 
Hatfield, Mass. 


CUTTING-OFF MACHINES, Abra- 
sive 

Campbell Inc., Andrew C., Div. 
American Chain & Cable Co. Inc., 
Bridgeport, Conn. 

Page Steel & Wire Div. American 
Chain & Cable Co. Inc., Monessen, 


Pa. 
Porter-McLeod Machine Tool Co., 
Hatfield, Mass. 


CUTTING-OFF MACHINES, Circu- 
lar Saw 

Porter-McLeod Machine Tool OCo., 
Hatfield, Mass. 


CUTTING-OFF TOOLS 
Williams & Co., J. H., Buffalo, N. Y. 
CUTTING-OFF MACHINES, Cold 
w 
Consolidated Mach. Tool Corp., Roch- 
ester, N. Y. 


CUTTING, Sheet Metal 

Campbell Inc., Andrew C., Div. 
American Chain & Cable Co. Inc., 
Bridgeport, Conn. 


CUTTING TOOLS, Tungsten Carbide 
Excello Corp., Detroit, Mich. 


CYLINDERS, Hydraulic 
Le Maire Tool & Mfg. Co., Dearborn, 
Mich. 


DEALERS MACHINERY (See 
Searchlight Section) 

Atlantic Machinery Corp., New York, 
ae # 

Burr Machry Co., Chicago, Ill. 

Barron Machinery Co., Chicago, III 

Central Mach. Tool Corp., Toledo, 0. 

Cincinnati Mchy. & Supply Co., Cin- 
cinnati, Ohio 

Dony Machry. Co., D. B., Rochester, 
ms we 


Dubera Corp., New York, N. Y. 

Eastern Machinery Co., Cincinnati, 
Ohio 

Emerman & Co., Louis E., Chicago, 


Falk Machinery Co., Rochester, N. Y. 
Hill Clarke Mchy. Co., Chicago, II 
Hyman & Sons, Jos., Philadelphia, 


Pa. 

Indianapolis Mchy. & Supply Co., 
Indianapolis, Ind. 

Industrial Machry. Co., Columbus, 
Ohio 


AMERICAN MACHINIST 
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Iroquois Mach. Co., Buffalo, N. Y. 

Lake Machinery Co., Chicago, Ill. 

Land & Co., L. J., New York, N. Y. 

Loughran, John, Washington, D. O. 

Marr Galbreath Machinery Co., Pitts- 
burgh, Pa. 

Miles Machy. Co., Saginaw, Mich. 

Morey & Co., Inc., New York, N. Y. 

National Machry. Exchange, New 
York, N. Y. 

O’Brien Mchy. Co., Philadelphia, Pa. 

Osborne & Sexton Machinery Oo., 
Columbus, Ohio 

Ott Mchy. Sales Co., Detroit, Mich. 

Parker Machine Co., New York, 
N. %. 

Simmons Mach. Tool Corp., Albany, 


N. &. 
Strong Carlisle & Hammond Co., 
Cleveland, Ohio and Detroit, Mich. 
Toledo Machinery Exchange Co., 
Toledo, Ohio 
Victor Machry Co., Chicago, Ill. 
Wigglesworth Machinery Co., Cam- 
bridge, Mass. 


DEMAGNETIZERS 
L. W. Chuck Co., Toledo, Ohio 
Walker Co., O. S., Worcester, Mass. 


DIAMONDS, Industrial 
Crafts Co., Inc., Arthur A., Boston, 
Mass. 


DIE CASTING MACHINES 
Reed-Prentice Corp., Worcester, 
Mass. 


DIEING MACHINES 
Henry & Wright Mfg. Co., Hartford, 
Conn. 


DIE MAKERS BLUE 
Dykem Co., St. Louis, Mo. 


DIE MAKERS SUPPLIES 
Baumbach Mfg. Co., E. A., Chicago, 
Ill 


Danly Mach, Spec. Co., Inc., Chicago, 


DIE MAKING MACHINES 
Gorton Machine Co., George, Racine, 
Wis. 


DIE SETS 
Producto Machine 
Conn. 


DIE SINKING MACHINES 

Cincinnati Milling Mach, Co., 
Cincinnati, Ohio 

Haskins Co., R. G., Chicago, Ill. 

Oliver Inst. Co., Adrian, Mich. 


DIES & TOOLS 
Firth-Sterling Steel Co., McKeesport, 
P. 


Co., Bridgeport, 


The, 


Hamilton Tool Co., Hamilton, Ohio 


DIES, Adjustable and Self Opening 
Eastern Mach. Screw Corp., New 
Haven, Conn. 

Errington Mech. Laboratories, Staten 
Island, N. Y. 


Geometric Tool Co., New Haven, 
Conn, 

Greenfield Tap & Die Corp., Green- 
field, Mass. 


Jones & Lamson Mach. Co., Spring- 
field, Vt. 

Landis Mach. Co., Waynesboro, Pa. 

Modern Tool Works, Div. of Con- 
solidated Mach. Tool Corp. of 
America, Rochester, N. Y. 

ae Machine & Tool Co., Detroit, 
Mich. 


DIES, Round Adjustable 
Butterfield & Oo., Div. Union Twist 
Drill Co., Derby Line, Vt. 





| DIES, Self Opening 


National Acme Co., Cleveland, Ohio 


DIES, Steel Marking 


Noble & Westbrook Mfg. Co., Hart- 
ford, Conn. 

DIES, Sub-Press 

Producto Machine Co., Bridgeport, 


Conn. 


DIESEL FUEL INJECTION PUMPS 
Excello Corp., Detroit, Mich. 


DIVIDERS 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 


DIVIDING HEADS 

Hartford Spec. Machv. 
ford, Conn. 

Scherr Co., George, New York, N. Y. 


DOGS, Lathe and Milling Machine 
Armstrong Bros, Tool Co., Chicago, 
Til 


Co., Hart- 


Ready Tool Co., Bridgeport, Conn. 
Williams & Co., J. H., Buffalo, N. Y. 


DRESSERS, Grinding Wheel 

American Swiss File & Tool 
Elizabeth, N. J. 

Carboloy Co. Detroit, Mich. 

Crafts Co., Inc., Arthur A., Boston, 
Mass. 

Desmond-Stephan Mfg. Co., Urbana, 
Ohio 


Co., 


Norten Co., Worcester, Mass. 

Victor Machinery Exchange, New 
Tom, FB. %. 

DRILL HEADS 

U. §S. Drill Head Co., Cincinnati, 
Ohio 

DRILL HEADS, Unit Type 

Bradford Machine Tool Co., Cincin- 
nati, Ohio 

DRILL INDEX 

Huot Mfg. Co., St. Paul, Minn. 

DRILL SPEEDERS 

Graham Mfg. Co., Providence, R. I. 


DRILL STANDS 
Black & Decker Mfg. Co., Towson, 
Md. 


DRILL UNITS 
Le Maire Tool & Mfg. Co., Dearborn, 
Mich. 


DRILLING & TAPPING HEADS, 
Multiple 

Errington Mech. Laboratories, Staten 
Island, N. Y. 


DRILLING & TAPPING MACHINES 
Bullard Co., Bridgeport, Conn. 


DRILLING MACHINES, Automatic 
& Semi-Automatic 


Avey Drilling Machine Co., Cincin- 
nati, Ohio 
Barnes Drill Co., Rockford, Il. 


Cincinnati Bickford Tool Co., Cincin- 
nati, Ohio 

Davis & Thompson Co., 
Wis. 

Kingsbury Mach. Tool Corp., Keene, 
N. H 


Milwaukee, 


Sundstrand Machine Tool Co., Rock- 
ford, Ill. 


DRILLING MACHINES, Bench 
Avey Drilling Machine Co., Cincin- 
nati, Ohio 


Barnes Co., W. F. & John, Rockford, 
Ill. 








Card Mfg. Co., S. W., Mansfield, 
_ Mass, DRILLING MACHINES, Gang 
Greenfield Tap & Die Corp., Green-| Avey Drilling Machine Co., Cincin- 
field, Mass. nati, Ohio 
eousecvevnnecanenevnsuanangonseouoevencauntty 

BETTER-MADE 


IE SETS 


AT LOWER COosT 





46 Styles—195,000 Sizes 
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Machined Steel 
Send for our new 336 page eatalog 


1812 South Kilkourn Ave., Chieago, Ill. 


Drop Forged Steel Semi Stee! 


BAUMBACH MFG. CO. 






Yo 
PRECISION dée deus 


Danly Machine Specialties, Inc. 


2122 S. 52nd Ave., Chicago, Ill. - Milwaukee, Wis., 
513 E. Buffalo St. - Long Island City, N. Y., 36-12 
34th St. + Dayton, Ohio, 990 E. Monument Ave.; 
Detroit, Mich., 1549 Temple Ave. - Rochester, 
N. Y., 16 Commercial St. - Cleveland, Ohio, 1745 
Rockwell Ave. - Philadelphia, Pa., 3913 N. Broad 
St. - Ducommun Metals & Supply Co., Los Angeles, 
Calif.; San Francisco, Calif. 


DANLY SERVICE 


Nine Danly Branch 
Stocks Provide 24- 
Hour Service for 95% 
of All Metal Fabri- 
cating Plants. 


Danly 
Commercial Sets 


Danly 
Special Sets 


DANLY 


DIEMAKERS’ SUPPLIES 
A 











NO LOST 


MOTION 








when indexing work 
held between centers 
on a universal milling 


machine. 


Sliding ball and 
socket universal joint 
eliminates binding or 
cramping and assures 
accurate spacing. 


The 
READY TOOL CO. 


Iranistan and R. R. Aves. 
Bridgeport, Conn. 








DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 


Simply brush on; 
woey for the lay- 
out in a few min- 
utes. The dark 
blue background 
makes the layout 
the same time prevents 
and accuracy. 


lines show up 
metal 


Write for full information 


THE DYKEM COMPANY, 2301 N. 
(In Canada: 3194 Dundas Street 





glare. 


in sharp relief, and at 
Increases efficiency 


11th St., St. Louis, Mo. 
West, Toronto, Ont.) 











KEEP YOUR DRILLS IN A 


DRILL=-INDEX 
MADE LIKE A CARD INDEX 
A Fiip of Wrist Opens or Closes 
Made in Six Sizes 
ASK YOUR DEALER OR WRITE TO 
128 East Tenth Street, ST. PAUL, MINN. 





HUOT MFG. CO 
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Dust-filled air is an unseen 
thief stealing profits from 
under your very eyes; steal- 
ing profits by grinding 
into vital machines, de- 
stroying the accuracy of 
precision parts, cutting the 
life of expensive equip- 
ment, and lowering the 
efficiency of the employees. 


Here is a_ Torit 
Collector con- 
nected to a cut-off ma- 
chine. 


TORIT DUST COLLECTORS 


Many of America's greatest plants are using these units, because 
they provide efficient and economical dust control. Furthermore, 
a Torit Dust Collector is an individual, portable unit, and easy 
to install. Our bulletin gives complete information on sizes, 
specifications and uses. 


Write for a bulletin today! 


TORIT MANUFACTURING CO. 


280 Walnut St. St. Paul, Minn. 
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FURNACES 


Gas Fired, Oil Fired or Electri 
For any Product, Process or Production 
Send your inquiries direct to 
The Electric Furnace Co. 
Salem, Ohio 
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Barnes Co., W. F. & John, Rockford, 
Ill. 

Barnes Drill Co., Rockford, Ill. 
Cincinnati Bickford Tool Co., Cincin- 
nati, Ohio 
Foote-Burt Co., 


DRILLING MACHINES, Heavy Duty 
Barnes Co., W. F. & John, Rockford, 
Ill 


Cleveland, Ohio. 


Barnes Drill Co., Rockford, Ill. 

Bryant Machinery & Engineering Co., 
Chicago, Ill. 

Cincinnati Bickford Tool Co., Cincin- 
nati, Ohio 

Cleerman Machine Tool Co., Chicago, 
Ill 


Consolidated Mach. Tool Corp., Roch- 
ester, N. Y. 
Foote-Burt Co., 


DRILLING MACHINES, Horizontal 

Bradford Machine Tool Co., Cin- 
cinnati, Ohio 

Kingsbury Mach. Tool Corp., Keene, 
N. H. 


Cleveland, Ohio. 


DRILLING MACHINES, Radial 

American Tool Works Co., Cincin- 
nati, Ohio 

Bryant Machinery & Engineering Co., 
Chicago, Il. 

Carlton Machine Tool Co., Cincinnati, 
Obio 

Cincinnati Bickford Tool Co., Cincin- 
nati, Ohio 

Cincinnati-Gilbert Machine Tool Co., 
Cincinnati, Ohio 

Cleveland Punch & Shear Works, 
Inc., Cleveland, Ohio 

Fosdick Machine Tool Co., 
nati, Ohio. 


DRILLING MACHINES, Sensitive 


Cincin- 


Avey Drilling Machine Co., Cincin- 
nati, Ohio 
Barnes Co., W. F. & John, Rockford, 


Ill. 
Cleerman Machine Tool Co., Chicago, 
Il 


Dumore Co., Racine, Wis. 
Fosdick Machine ‘Tool Co., Cincin- 
nati, Ohio 


Henry & Wright Mfg. Co., Hartford, 
Conn. 
Kingsbury Mach. Tool Corp., Keene, 


N. H. 
Leland Gifford Co., Worcester, Mass. 
Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 


DRILLING MACHINES, Turret 
Kingsbury Mach. Tool Corp., Keene, 
my. &. 


DRILLING MACHINES, 
Multiple Spindle 

Atlas Press Co., Kalamazoo, 

Avey Drilling Machine Co., 
nati, Ohio 

Barnes Co., W. 


Upright 


Mich. 
Cincin- 


F. & John, Rockford, 


Barnes Drill Co., Rockford, Il. 

Cincinnati Bickford Tool Co., Cincin- 
nati, Ohio 

Cleerman Machine Tool Co., Chicago, 


ll. 

Consolidated Mach. Tool Corp., Roch- 
ester, N. Y. 

Foote-Burt Co., Cleveland, Ohio. 


Fosdick Machine ‘Tool Co., Cincin- 
nati, Ohio 

Grant Mfg. & Mach. Co., Bridge- 
port, Conn, 

Kingsbury Mach. Tool Corp., Keene, 
N. H. 

Moline Tool Co., Moline, Ill. 

Pratt & Whitney Division Niles- 


Bement-Pond Co., Hartford, Conn. 


DRILLING MACHINES, Vertical 
Avey Drilling Machine Co., Cincin- 
nati, Ohio 
— Co., W. F. & John, Rockford, 
1, 





\UTOMATIC 
AND TAPPING 
MACHINE 


KINGSBURY 


KEENE, NEW HAMPSHIRE 





AMERI 


Barnes Drill Co., Rockford, Ill. 


Bradford Machine Tool Co., Cincin- 
nati, Ohio 

Bryant Machinery & Engineering ‘ 
Chicago, Ill. 


Cleerman Machine Tool Co., Chicago, 
Il. 

Foote-Burt Co., Cleveland, Ohio 

Leland Gifford Co., Worcester, Mass 


DRILLS 

Cleveland Twist Drill Co., Cleveland, 
Ohio 

Firth-Sterling Steel Co., McKeesport, 
Pa. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 


DRILLS, Brick, Stone, Cement, etc. 
Armstrong Bros. Tool Co., Chicago, 
Ill. 


DRILLS, Center 

Cleveland Twist Drill Co., Cleveland, 
Ohio 

Slocomb Co., J. T., Providence, R. | 

Union Twist Drill Co., Athol, Mass. 

Victor Machinery Exchange, New 
vat, HN. FY. 


DRILLS, Core 

Excello Corp., Detroit, Mich. 

DRILLS, Portable, Electric 

Black & Decker Mfg. Co., 
Md. 

Dumore Co., Racine, Wis. 

Standard Electrical Tool Co., 
nati, Ohio 


Towson 


Cincin 


DRILLS, Pneumatic 
Dumore Co., Racine, 


DRILLS, Ratchet 
Armstrong Bros. 
Ill 


Wis. 


Tool Co., Chicago, 

Cleveland Twist Drill Co., Cleveland, 
Ohio 

Union Twist Drill Co., Athol, Mass 


DRILLS, Twist and Flat 

Carboloy Co. Detroit, Mich. 

Cleveland Twist Drill Co., Cleveland, 
Ohio 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

National Twist Drill & Tool Co., 
Detroit, Mich. 

Union Twist Drill Co., Athol, Mass. 


DRIVES, Machine Tool 
Lima Electric Motor Co., Lima, Obio. 


DUST COLLECTORS 
Torit Mfg. Co., St. Paul, Minn. 


ELECTRICAL INSTRUMENTS 

Wagner BElectric Corp., St. Louis, 
Mo. 

Westinghouse Electric & Mfg. Co., 
EB. Pittsburgh, Pa. 


ELECTRICAL SUPPLIES 


Wagner Electric Oorp., St. Louis, 
Mo. 
Westinghouse Electric & Mfg. Co., 


BE. Pittsburgh, Pa. 


ELECTRODES, Welding 
Lincoln Electric Co., Cleveland, Ohio 


ELEVATING TABLES, Portable 
Hamilton Tool Co., Hamilton, Ohio 


END MILLS 

Brown & Sharpe Mfg. Co., 
dence, R,. I. 

Cleveland Twist Drill Co., Cieveland, 


Provi- 


io 
Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 
Scully-Jones & Co., Chicago, Ill. 
Union Twist Drill Co., Athol, Mass. 


DRILLING 
MACHINES 


TOOL CORP. , K ~ 





CAN MACHINIST 
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ENGINEERING SERVICE 
Ives Engineering Laboratories, 
Chicago, Ill. 


ENGINES, Die Set 
Fairbanks Morse & Co., Chicago, II. 


ENGINES, Oil, Gas & Steam 
Fairbanks Morse & Co., Chicago, III. 


Inc., 


ENGRAVING MACHINES & SUP- 
PLIES 


Gorton Machine Co., George, Racine, 
Wis. 

Preis Engraving Machine Co., H. P., 
Newark, N. J. 


ETCHERS, Electric 
Brewster-Squires Co., 
Rm. 


EYE BOLTS 
Williams & Co., J. H., Buffalo, N. Y. 


FACE PLATES 
Brown & Sharpe Mfg. Co., 
dence, R. I. 


New York, 


Provi- 


FACING MACHINES, Precision 
Excello Corp., Detroit, Mich. 


FANS, Electric 


Wagner Electric Oorp., St. Louis, 


Mo. 
Westinghouse Electric & Mfg. Co., 
E. Pittsburgh, Pa. 


FANS, Ventilating 


Wagner Electric Corp., St. Louis, 
Mo. 

FENCE, Chain Link 

Page Steel & Wire Div. American 


Chain & Cable Co. Inc., Monessen, 
Pa? 


FILES & RASPS 

American Swiss 
Elizabeth, N. J. 

Grobet File Corp. of America, New 
York, NB. Y. 

Nicholson File Co., Providence. R. I. 


File & Tool Co., 


FILES, Precision 
Grobet File Corp. of America, New 
York, N. Y. 


FILES, Rotary 
American Swiss File & Tool Co., 
Elizabeth, N. J. 


FILING MACHINES 
Continental Machines, 
apolis, Minn. 
Haskins Co., R. G., Chicago, II. 
Illinois Tool Works, Chicago, II. 
Oliver Instrument Co., Adrian, Mich. 


FITTINGS, Hydraulic 
Vickers, Inc., Detroit, Mich. 


Ine., Minne- 


FITTINGS, Pipe 
Lamson & Sessions Co., 
Ohio 


FLEXIBLE SHAFT EQUIPMENT 

Haskins Co., R. G., Chicago, Ill 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 


FORGING MACHINES 
National Machinery Co., Tiffin, Ohio 


FORGINGS, Aluminum 

Aluminum Co. of America, 
burgh, Pa. 

Williams & Co., J. H., Buffalo, N. Y. 


FORGINGS, Brass 
Revere Copper & Brass Inc., 
York, N. Y¥. 


Cleveland, 


Pitts- 


New 


FORGINGS, Copper, Brass & Bronze 
Williams & Co., J. H., Buffalo, N. Y. 





FRICTION PULLEYS 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

FUEL OIL 

Standard Oil Co. (Indiana), Chicago, 
Ill. 


Texas Co., New York, N. Y. 


FURNACES, Brazing 
Firth-Sterling Steel Co. 
Pa. 


FURNACES, Carburizing 
Surface Combustion Corp., 
Ohio 


FURNACES, Direct Heat, Elec. 


McKeesport, 


Toledo, 


Hiectric Furnace Co., Salem, Ohio 

General Electric Co., Schenectady, 
Bm. F. 

FURNACES, Electric 

Electric Furnace Co., Salem, Ohio 


Ifevi Duty Blectric Co., Milwaukee, 


Wis. 


FURNACES, Forging 

Hones, Inc., Chas. A., Baldwin, N. Y. 

Westinghouse Electric & Mfg. OCo., 
E. Pittsburgh, Pa. 


FURNACES, Gas 

Hones, Inc., Chas. A., Baldwin, N. Y. 

Westinghouse Blectric & Mfg. Co., 
EB. Pittsburgh, Pa. 


FURNACES, Heat-Treating, Temper- 
ing and Annealing 

Hevi Duty Blectric Co., 
Wis. 

Hones, Inc., Chas. A., Baldwin, N. Y. 

Westinghouse Electric & Mfg. Co., 
E. Pittsburgh, Pa. 


FURNACES, High Speed Muffled. 
Surface Combustion Corp., Toledo, 
Ohio 


FURNACES, Melting 
Hones, Inc., Chas. A., Baldwin, N. Y. 


Milwaukee, 


FURNACES, Oil Fired 
Electric Furnace Co., Salem, Ohio 


FURNACES, Soldering 
Hones, Inc., Chas. A., Baldwin, N. Y. 


FURNITURE, Machine Shop 
New Britain-Gridley Machine Co., 
New Britain, Conn. 


GAGE BLOCKS 


Ford Motor Co. (Johansson Div.), 
Dearborn, Mich. 
Pratt & Whitney Division Niles- 


Bement-Pond Co., Hartford, Conn. 

GAGES, Comparator 

Ames Co., B. C., Waltham, Mass. 

Federal Products Corp., Providence, 
BE, 

Jones & Lamson Mach, Co., Spring- 
field, Vt. 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 

Scherr Co., George, New York, N. Y 

Sheffield Gage Co., Dayton, Ohio 


GAGES, Depth 
Ames Co., B. C., 
Brown & Sharpe 
dence, R. 1, 
Federal Products Corp., 
se 
Lufkin Rule Co., Saginaw, Mich. 
Sheffield Gage Co., Dayton, Ohio 
Starrett Co., L. 8., Athol, Mass. 


Waltham, Mass. 
Mfg. Co., Provi- 


Providence, 


GAGES, Dial 

Ames Co., B. C., Waltham, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 


Federal Products Corp., Providence, 
R. IL. 








FEEDS 
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Ss 


aved!!! 


LABORATORIES 


$100,000 Annually 


A recent personal survey made this 
possible for a Chicago manufacturer. 
Let us investigate the possibilities 


for savings in your plant. 


Hotel, 


We 


will 


Detroit, 


be registered 
Mar. 






ING 


CLIFFORD E. IVES 


Mechanical 


at the 
A.S.T.E. Show and at the Fort Shelby 
25-26-27-28-29. 





Consultant 


IVES ENGINEERING LABORATORIES 


216 N. Clinton St. 


Chicago, Ill. 









Write for 
Details 


No Blower or 


Power Necessary 
WITH 


BUZzd@dzeER 
Reg. U. S. Pat. Off. 
Atmospheric Pot Furnaces 


Just connect to Gas Supply 
Sales and Cyanide quickly 
heated to 1650° F. Economical 
to operate—Low cost installa- 
tion. Tangentially top fired 
for even heating and longer 
pot life. Temperatures easily 
controlled. 


CHARLES A. HONES, INC. 
121 So. Grand Ave. 
BALDWIN, NEW YORK 








Write for 
Catalog DG 








The most complete cata- 
log of its kind, illustrating hun- 


dreds of rotary files hand cut, milled 
cut, ground from the solid; also counter- 
sinks and sinkers’ burs. 


GROBET FILE CORP. of AMERICA 


3 PARK PLACE 
NEW YORK CITY 














For Defense Production... PANTO 





— “3 


rrr: os ENDLESS BELTS 
ENGRAVING MACHINES 


| Combined Engraver and Electric Marker 


Compact pantographic bench - type 
machine, with interchangeable heads, 
for wide range of work. Illustration 
shows engraving head attached. 


CUTTER GRINDER—Accurate inexpen- 
sive unit for sharpening single-lip 
engraving and routing cutters. 


MASTER COPY TYPE—2 and 3-dimen- 
sional brass and 3-dimensional plastic, 
for engraving, marking, die cutting. 


Write for literature 


H. P. Preis Engraving Machine Co. 


159B Summit St. Newark, New Jersey 
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SAVE TIME AND MONEY 
BY KEEPING THREADS 
INTACT... ON 
THE NEW 

J-B TAP GRINDER 


Don’t discard taps for lack 
of a fast, low cost method 
of keeping them sharp and 
extending their life. With 
the new J-B Tap Grinder 
you can sharpen right or left hand taps (2, 3, 4 or 5 flutes) uni- 
formly on the chamfer . . . grind any taper or angle of chamfer 
desired . . . accurately set and quickly change relief. 


SEND FOR 4 PAGE BULLETIN NO. 10 


Get all the facts about the new ‘“J-B’’—and og you can get longer 
accurate service from every tap 


EDWARD BLAKE COMPANY 
NEWTON CENTRE, MASS... . 




























GRINDERS for PLANERS 


Vertical Spindle Grinders for 
Planer or Boring Mill. 


Capacities '/2 H. P. to 10 H. P.—speeds 3600- 
1800-1200 R.P.M. With Vertical or Horizontal 
Feed, both Feeds or without Feed. Mounting 
Pad to suit. 


Write for Bulletin 17A.M. 


MANUFACTURERS OF — 


Portable Electric Drills, Grinders, Blowers— 
Grinders, Tool Post, Snagging, Disc, Ring 
Wheel, etc. os and Polishing Machines 
Ya H. P. to 25 H. P. 
New Catalog No. 43 just off the press— 
write for copy. 


THE STANDARD 
ELECTRICAL TOOL CO. 


1940 W. 8th St. Cincinnati, 





Ohio 

















AT 1/5 THE COST! 


* Automatically sharpen Hack, Band 
or Circular saws with this combina- 
tion WARDWELL SAV-A-SAW. It 
handles teeth as fine as 32 to the inch, 
up to speed ef 75 teeth per minute. 
Savings on the sharpening of 2 gross 
blades will pay for the unit, and 
keener cutting edges are guaranteed! 
Write for 
complete data. 


WARDWELL 
SAV-A-SAW 
grinders come in 





The WARDWELL MFG. Co. 


many ty pe i 3171 FULTON ROAD Hl 
sizes, in bench and | CLEVELAND OHIO | 
floor styles. i\| 
See the SAV- A- -SAW | Booth 407—Tool Engineers Show | 


























PETERS VERTICAL 
OSCILLATORY GRINDER 


The speedy modern way of grinding 
and stoning tools and dies. The short 
oscillatory movement 
eliminates lines in 
ground parts— 
straight, smooth, 
square surfaces and 
adjustable to any re- 
quired angle. Will 
show savings up to 80% on tool and die cost, 
with increased accuracy and versatility. 


Write for bulletins giving full details. 


PETERS TOOL COMPANY, Inc. 


114 E. Scott St. Milwaukee, Wis. 





Model No. A 





Model No. 101 
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Randall & Stickney, Waltham, Mass. 
Sheffield Gage Co., Dayton, Ohio 
Starrett Co., L. 8., Athol, Mass. 
Williams & Co., J. H., Buffalo, N. Y. 


GAGES, Gear 


Federal Products Corp., Providence, 
I 


Le Maire Tool & Mfg. 
Mich. 


GAGES, Plug and Ring 


Co., Dearborn, 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Crafts Co., Inc., Arthur A., Bos- 
ton, Mass. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

Hanson-Whitney Machine Co., Hart- 
ford, Coan. 

Pratt & Whitney Division Niles- 


Bement-Pond Co., Hartford, Conn. 
Sheffield Gage Co., Dayton, Ohio 
Williams & Co., J. H., Buffalo, N. Y. 


GAGES, Snap and Cylindrical 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Federal Products Corp., 
R. I 


Provi- 
Providence, 


Greenfield Tap & Die Corp., Green- 

field, Mass. 
Hanson-Whitney Machine Co., Hart- 
Niles- 


ford, Conn. 

Pratt & Whitney Division 
Bement-Pond Co., Hartford, Conn. 

Sheffield Gage Co., Dayton, Ohio 

Slocomb Co., J. T., Providence, R. I. 

GAGES, Standard 

Hanson-Whitney Machine Co., Hart- 
ford, Conn, 

Sheffield Gage Co., Dayton, Ohio 


GAGES, Surface 

Ames Co., B. C., Waltham, 

Brown & Sharpe Mfg. Co., 
dence, R. I, 

Sheffield Gage Co., Dayton, Ohio 

Starrett Co., L. S., Athol, Mass. 


Mass. 
Provi- 


GAGES, Taper 

Brown & Sharpe Mfg. Co., 
dence, R. I, 

Sheffield Gage Co., 


GAGES, Thickness 


Provi- 


Dayton, Ohio 


Ames Co., B. C., Waltham, Mass. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Providence, 


Federal Products Corp., 
_ oe 

Lufkin Rule Co., Saginaw, Mich. 

Sheffield Gage Co., Dayton, Ohio 

Starrett Co., L. 8., Athol, Mass. 


GAGES, Thread 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Federal Products Corp., Providence, 
oe 5 

Lufkin Rule Co., Saginaw, Mich. 

Pratt & Whitney Division Niles- 


Bement-Pond Co., Hartford, Conn. 
Sheffield Gage Co., Dayton, Ohio 


GASOLINE 


Standard Oil Co. (Indiana), Chicago, 
Ill. 


GEAR BURNISHING MACHINES 

Fellows Gear Shaper Co., Springfield, 
Vt. 

Gleason Works, 


GEAR CUTTING MACHINES 


Rochester, N. Y. 


Adams Company, Dubuque, Iowa 
Barber-Colman Co., Rockford, Ill. 
Bilgram Gear & Machine Works, 
Philadelphia, Pa. 
Farrel-Birmingham Co., Inc., Buf- 
falo, N. Y. 
Springfield, 


Fellows Gear Shaper Co., 
vt 


Rochester, N. Y. 
Cleveland, Ohio. 


Gleason Works, 
Lees-Bradner Co., 


National Broach & Machine Co., De- 
troit, Mich. 

Producto Machine Co., Bridgeport, 
Conn. 

Scherr Co., George, New York, N. Y. 

GEAR HOBBING MACHINES 

Cleveland Hobbing Machine Co., 
Cleveland, Ohio 


GEAR LAPPING MACHINES 
Farrel-Birmingham OCo., Inc., 
falo, N. Y. 


Buf- 





— Gear Shaper Co., Springfield, 


Nothvant Broach & Machine Co., De- 
troit, Mich. 


GEAR MEASURING MACHINES 
Fellows Gear Shaper Co., Springfield, 


Vt. 
National Broach & Machine Co., De- 
troit, Mich. 


GEAR SHAPING MACHINES 
National Broach & Machine Co., De- 
troit, Mich. 


GEAR TEMPERING MACHINES 

Farrel-Birmingham Co., Inc., 
falo, N. Y. 

Gleason Works, Rochester, N. Y. 


GEAR TESTING MACHINES 


Buf- 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Fellows Gear Shaper Co., Springfield, 
Vt. 


Rochester, N. Y. 
Cleveland, Ohio. 


Gleason Works, 
Lees-Bradner Co., 


National Broach & Machine Co., De- 
troit, Mich. 

GEARS, Cast 

Braun Gear Corp., Brooklyn, N. Y. 

Ganschow Gear Co., Chicago, Ill. 

Grant Gear Works, Boston, Mass. 

Perkins Mach. & Gear Co., Spring- 
field, Mass. 

Philadelphia Gear Works, Philadel- 
phia, Pa. 

GEARS, Cut 

Adams Company, Dubuque, Iowa 

Bilgram Gear & Machine Works, 


Philadelphia, Pa. 


Braun Gear Corp., Brooklyn, N. Y. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Gear Co., Cincinnati, 
hio. 


Earle Gear & Machine Co., Phila., Pa. 
Farrel-Birmingham Co., Inc., Buf- 
falo, N. Y. 
Fellows Gear Shaper Co 
Gleason Works, Rochester, N. Y. 
Ganschow Gear Co., Chicago, Ill. 
Gear Specialties Inc., Chicago, Ill. 
Grant Gear Works, Boston, Mass. 


., Springfield, 


Hartford Special Mchy. Co., Hart- 
ford, Conn. 
Johnson Mach. Co., Carlyle, Man- 


chester, Conn. 


Meisel Press Mfg. Co., Boston, Mass. 


Perkins Mach. & Gear Co., Spring- 
field, Mass. 

Philadelphia Gear Works, Philadel- 
phia, Pa. 

GEARS, Non-Metallic 

Bakelite Corp. New York, N. Y. 

Braun Gear Corp., Brooklyn, N. Y. 

General Electric Co., Schenectady, 
Me Be 

Perkins Mach. & Gear Co., Spring- 
field, Mass. 

Philadelphia Gear Works, Philadel- 
phia, Pa. 

GENERATORS, Electric 


Fairbanks Morse & Co., Chicago, Ill. 


GREASE, Lubricating 

Gulf Refining Co., Pittsburgh, Pa. 

Houghton & Co., EB. F., Philadelphia, 
Pa. 

Socony-Vacuum Oil Co., 
zene, W. F. 

Standard Oil Co. 
8 | 


Inc., New 


(Indiana), Chicago, 
1. 

Sun Oil Co., Philadelphia, Pa. 

Texas Co., New York, N. Y. 

Tide Water Associated Oil Co., 
York, N. Y. 


New 


GRINDERS, Bench 


Black & Decker Mfg. Co., Towson, 


Standard Electrical Tool Co., Cincin- 
nati, Ohio 


GRINDERS, Carbide Tool 
Excello Corp., Detroit, Mich. 


GRINDERS, Die 
Arter Grinding Machine Co., 
cester, Mass. 


Wor- 


GRINDERS, Electric 
Hobart Brothers, Troy, Ohio 


AMERICAN MACHINIST 
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GRINDERS, Engraving, Cutter 
Preis Engraving Machine Co., H. P., 
Newark, N. J. 


GRINDERS, Knife & Shear Blade 

Arter Grinding Machine Co., Wor- 
cester, Mass. 

Hill-Acme Co., Cleveland, Ohio 

Rogers & Co., Samuel C., Buffalo, 
oe A 


GRINDERS, Precision Thread 
Jones & Lamson Mach. Co., Spring- 
field, Vt. 


GRINDERS, Ring 
Arter Grinding Teachine Co., Wor- 
cester, Mass. 


GRINDERS, Saw 
Wardwell Mfg. Co., Cleveland, Ohio 


GRINDERS, Swing Frame 
Jefferson Machine Co.,, 
Ohio 


GRINDERS, Tool & Die 

Peters Tool Co., Milwaukee, Wis. 

Star Machine & Engineering Co., 
Bloomfield, N. J. 


GRINDING MACHINE ATTACH- 
MENTS 


Cincinnati, 


Cincinnati Grinders, Incorporated, 
Cincinnati, Ohio 


Norton Co., Worcester, Mass. 


GRINDING MACHINES, 
Belt 

Mattison Machine Works, Rockford, 
Ill. 


Abrasive 


GRINDING MACHINES, Centerless 
Cincinnati Grinders, Incorporated, 
Cincinnati, Ohio 


GRINDING MACHINES, Chaser 
Landis Machine Co., Waynesboro, Pa. 


GRINDING MACHINES, Chucking 

Bryant Chucking Grinder Co., Spring- 
field, Vt. 

Heald Machine Co., Worcester, Mass. 

Landis Tool Co., Waynesboro, Pa. 


=— MACHINES, Cutter and 

00 

Barber-Colman Co., Rockford, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 1. 

Bryant Chucking Grinder Co., Spring- 
field, Vt. 

Cincinnati Milling Mach. Co., The, 
Cincinnati, Ohio 

Continental Machines, Inc., Minne- 
apolis, Minn. 

Gallmeyer & Livingston Co., Grand 
Rapids, Mich. 

Geometric Tool Co., New Haven, 
Conn. 

Gorton Machine Co., George, Racine, 
Wis. 

Heald Mach. Co., Worcester, Mass. 

Kearney & Trecker Corp., Milwaukee, 
Wis. 

Landis Tool Co., Waynesboro, Pa. 

LeBlond Machine Tool Co., R. K., 
Cincinnati, Ohio 

Norton Co., Worcester, Mass. 

Oliver Instrument Co., Adrian, Mich. 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Union Twist Drill Co., Athol, Mass. 


GRINDING MACHINES, Cylinder 

Bryant Chucking Grinder Co., Spring- 
field, Vt 

Heald Mach. Co., Worcester, Mass. 

Landis Tool Co., Waynesboro, Pa. 


GRINDING MACHINES, Cylindrical 
Arter Grinding Machine Co., Wor- 
cester, Mass. 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cincinnati Grinders, 
Cincinnati, Ohio 
Heald Mach. Co., Worcester, Mass. 
Landis Tool Co., Waynesboro, Pa. 
Norton Co., Worcester, Mass. 


GRINDING MACHINES, Die 

Abrasive Machine Tool Co., East 
Providence, R. I. 

Arter Grinding Machine Co., Wor- 
cester, Mass. 

Bryant Chucking Grinder Co., Spring- 
field, Vt. 


Incorporated, 


MARCH 19, 1941 


Thompson Grinder Co., 





Gallmeyer & Livingston Co., Grand 
Rapids, Mich. 

Heald Mach. Co., Worcester, Mass. 

Landis Mach. Co., Waynesboro, Pa. 

Murchey Machine & Tool Co., De- 
troit, Mach. 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 

Rivett Lathe & Grinder Inc., Boston, 
Mass. 


GRINDING MACHINES, Disc 
Besly & Co., Chas. H., Chicago, Il. 


GRINDING MACHINES, Drill 

Blake Co., Edward, Newton Center, 
Mass. 

Gallmeyer & Livingston Co., Grand 
Rapids, Mich. 

Oliver Instrument Co., Adrian, Mich. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 

Star Machine & Engineering Co., 
Bloomfield, N. J. 


GRINDING MACHINES, Face or 
Ring Wheel 

Abrasive Machine Tool Co., East 
Providence, R. I. 

Besly & Co., Chas. H., Chicago, Il. 

Graham Mfg. Co., Providence, R. I. 

GRINDING MACHINES, Flexible 
Shaft 

Haskins Co., R. G., 


GRINDING MACHINES, Floor 

Hammond Machinery Builders, Inc., 
Kalamazoo, Mich. 

Norton Co., Worcester, Mass. 


GRINDING MACHINES, Gage 

Abrasive Machine Tool Co., East 
Providence, R. I. 

Landis Tool Co., Waynesboro, Pa. 


Chicago, Ill. 


GRINDING MACHINES, Gear 

Gear Grinding Machine Co., Detroit, 
Mich. 

Lees-Bradner Co., Cleveland, Ohio 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 


GRINDING MACHINES, Heavy Duty 
Bryant Machinery & Engineering Co., 
Chicago, Ill. 


GRINDING MACHINES, Hole & 
Face 

Bryant Chucking Grinder Co., Spring- 
field, Vt. 


GRINDING MACHINES, Hydraulic 

Cincinnati Grinders, Incorporated, 
Cincinnati, Ohio 

Hill-Acme Co., Cleveland, Ohio 
Norton Co., Worcester, Mass. 


GRINDING MACHINES, Internal 

Bryant Chucking Grinder Co., Spring- 
field, Vt. 

Heald Mach. Co., Worcester, Mass. 

Landis Tool Co., Waynesboro, Pa. 

Rivett Lathe & Grinder, Inc., Bos- 
ton, Mass. 

Springfield, 
Ohio 

Wicaco Machine Corp., Philadelphia, 
Pa. 


GRINDING MACHINES, Lathe 
Dumore Co., Racine, Wis. 


GRINDING MACHINES, Piston Ring 
Heald Mach. Co., Worcester, Mass. 


GRINDING MACHINES, Plain 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cincinnati Grinders, 
Cincinnati, Ohio 
Norton Co., Worcester, Mass. 


GRINDING MACHINES, 
Elec. 

Black & Decker Mfg. Co., Towson, 
Md. 

Dumore Co., Racine, Wis. 

Porter-Cable Machine Co., 
we ms 


Incorporated, 


Portable, 


Syracuse, 


GRINDING MACHINES, Pulley 

Abrasive Machine Tool Co., East 
Providence, R. I. 

Graham Mfg. Co., 


GRINDING MACHINES, Radial 
Van Norman Machine Tool Co., 
Springfield, Mass. 


Providence, R. I. 





Send for your copy... 


of this new Catalog, just off the press, 
which shows a complete new line of 
Ames Gauges and Dial Indicators. 


B. of AMES CO., Waltham, Mass., U.S. A. 








New 1/10,000” Indicator 
Model C-10 








990900060000009000040¢ Hole 3/16" 
— > oe in position by...4 large screws 
of spindle to center of —_ 2 





RANDALL & STICKNEY 
Waltham, Mass., U. S. A. 
Makers of Gauges Since 1885 


SOC 


UVUCAAOUEAOOOOLONULOUAAAGOOCREAAAUUOUOOOEOQNOOUSUOQAUULONOOUGOO400EO0040000400000804000088000000000UR80000000000080000000808000E880QDENOOUUUEEOONUEOONOOLENUNUOLEE: 
RANDALL & STICKNEY 














type: 
variable~ speeds. 


GRINDERS—'\4 to 25 H.P. 
Ask for Catalog #22 


POLISHING LATHES — All 
s and sizes—single or 


Ask tor Catalog #10 
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Provi 





ture. 


910 Drillpointer 


The only machine for automatically get 

Completely redesign 

with pane, capacity for drills 4% to on 
variable clearance on the drill and 


ing twist drills. 
variable point angles. 


Oliver Instrument Co., Adrian, Mich. 


Send for new litera- 
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GIVES 
SPLIT-SECOND 
HEATS 


on rounds and flats 
for normalizing and 
hardening. 





BERWICK ELECTRIC HORIZONTAL HEATER 


It is equipped with Electric Eye for temperatures as low as 1100°F. and 
electric time clock to give a soaking heat from a split-second up. Scale 
is reduced to a minimum, and there is no unnecessary waiting time. 


Q@Cf Berwick Electric Metal Heaters are available in a wide variety 
of models to heat anything from a rivet to a six-foot bar. Electric 
heating is economical. Throw the switch; every BTU in each KWH 
goes into the work. Pull the switch; expense stops. Heats uniformly 
across the diameter, no hard cores to injure dies. Twelve heat speeds 
and Electric Eye give accurate, uniform heats. Write for descriptive 
literature, or send samples of the work you desire to heat. 


AMERICAN CAR AND FOUNDRY COMPANY 


30 Church +. Now York, M. Y. 


CHICAGO ETROIT ST. LOUIS 














Nay awa: 


Do Your PRODUCTION 
Costs INCLUDE THIS? 


Junkin Safety Guards assure protection plus 
production on your power press operations. 
Complete Data and Prices on request. 


JUNKIN SAFETY APPLIANCE CO., Inc. 


934 WEST HILL ST. LOUISVILLE, KY. 




















—_-—_> . 


All ot A S te 25 oa oe ond 6S. Basatee contoped 
sizes om tr] iounds, our new ur-Grip matieabie iron 

e ° handles designed to fit the hand. There 
is no turning or slipping of 
hammer with this handle. 
Also, moulds for making ham- 
mers. 


INC. 








East Providence 
Rhode Island 








AVIS KEYSEATER 
This low cost machine will handle any 
keyseating job in the shop up to 11% in. 

Write for illustrated bulletin 


DAVIS KEYSEATER CO., 403 Exchange S8t., Rochester, N. Y. 
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GRINDING MACHINES, Roll 

Cincinnati Grinders, Incorporated, 
Cincinnati, Ohio 

Farrel-Birmingham Co., 
sonia, Conn. 

Norton Co., Worcester, Mass. 


Inc., An- 


GRINDING MACHINES, Spline 
Fitchburg Grinding Machine Corp., 
Fitchburg, Mass. 


GRINDING MACHINES, Surface 


Abrasive Machine Tool Co., East 
Providence, R, I. 

Arter Grinding Machine Co., Wor- 
cester, Mass. 

Blanchard Machine Co., Cambridge, 
Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, > 

Continental Machines, Inc., Minne- 
apolis, Minn. 

Gallmeyer & Livingston Co., Grand 
Rapids, Mich. 

Heald Mach. Co., Worcester, Mass. 

Hill-Aeme Co., Cleveland, Ohio 
Leach Machinery Co., H., Provi- 


dence, R. I. 

Mattison Machine Works, Rockford, 
Ill. 

Norton Co., Worcester, Mass. 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 

Walker Co., 0. S., Worcester, Mass. 


GRINDING MACHINES, Tap 

Blake Co., Edward, Newton Center, 
Mass. 

Gallmeyer & Livingston Co., 
Rapids, Mich. 

Jones & Lamson Mach. Co., Spring- 
field, Vt. 

Oliver Instrument Co., Adrian, Mich. 


Grand 


GRINDING MACHINES, Tool Room 
Bryant Chucking Grinder Co., Spring- 

field, Vt. 
Norton Co., 


Worcester, Mass. 


GRINDING MACHINES, Universal 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cincinnati Grinders, Incorporated, 


Cincinnati, Ohio 

Gallmeyer & Livingston Co., 
Rapids, Mich. 

Hammond Machinery Builders, 
Kalamazoo, Mich. 

Landis Tool Co., Waynesboro, Pa. 


Grand 


Inc., 


LeBlond Machine Tool Co., R. K., 
Cincinnati, Ohio 

Norton Co., Worcester, Mass. 

Thompson Grinder Co., Sprinfield, 


Ohio 


GRINDING MACHINES, Vertical! 
Cincinnati Bickford Tool Co., Cin- 
cinnati, Ohio 


Hill-Acme Co., Cleveland, Ohio 


GRINDING WHEELS 


Carborundum Co., Niagara Falls, 
ee 2 

Cortland Grinding Wheels Corp., 
Chester, Mass. 

Macklin Co., Jackson, Mich. 


Norton Co., Worcester, Mass. 





QUALITY 
ACCURACY 


Weite Fer 





GROUND FLAT STOCK 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Starrett Co., L. S., Athol, Mass. 


Provi- 


HAMMERS, Portable Elec. 
Black & Decker Mfg. Co., Towson, 
Md. 


HAMMERS, Power 
Sellers & Co., Inc., 
phia, Pa. 


Wm., Philadel- 


HAMMERS, Soft Faced 
Greene, Tweed & Co., 
| ae 


New York, 


HANDLES, Crank & Machine 
Williams & Co., J. H., Buffalo, N. Y. 


HANGERS 
Brown & Sharpe Mfg. Co., 
dence, R. I. 


HANGERS, Shaft 

Ahlberg Bearing Co., Chicago, Ill. 

Hill-Acme Co., Cleveland, Ohio 

Marlin-Rockwell Corp., Jamestown, 
mn. Fe 


Provi- 


HARDNESS MEASURING INSTRU- 
MENTS 
Shore Inst. & Mfg. Co., Jamaica, 


Ms Bs 
Wilson Mechanical Instrument Co., 
New York, N. Y. 


HEADS, Drill 

Bradford Machine 
cinnati, Ohio 

U. 8. Drill Head Co., 
Ohio 


Tool Co., Cin- 


Cincinnati, 
HEADS, Grinding 


Fitchburg Grinding Machine 
Fitchburg, Mass. 


Corp., 


HEADS, Milling Machine 
Kempsmith Machine Co., 


. x. 


HEATERS, Rivet 
American Car & Fdry. 
York, N. Y. 


HEAT TREATING 

Excello Corp., Detroit, Mich. 

Surface Combustion Corp., 
Ohio 

Wiedemann Machine 
phia, Pa. 


HOBBING MACHINES 

Adams Company, Dubuque, Iowa 

Cleveland MHobbing Machine 
Cleveland, Ohio 

Scherr Co., George, New York, N. Y. 


New York, 


Co., 


Toledo, 


Co., Philadel- 


Co., 


HOBS 
Barber-Colman Co., Rockford, Ill. 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Hanson-Whitney Machine Co., Hart- 


ford, Conn, 
Illinois Tool Works, 
National Twist Drill 
Detroit, Mich. 
Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 
Union Twist Drill Co., Athol, Mass. 


Chicago, Ill. 
& Tool Co., 


DURABILITY 
ECONOMY 


PARTICULARS 


ABRASIVE MACHINE TOOL CO. 
EAST PROVIDENCE, R. I. 
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HOISTS & CRANES, Pneumatic 
Curtis Pneumatic Machinery Co., St. 
Louis, Mo. 


HOISTS, Electric 

Philadelphia Gear Works, Philadel- 
phia, Pa. 

HOISTS, Hand 

Page Steel & Wire Div. American 


Chain & Cable Co. Inc., Monessen, 


Pa. 
Wright Mfg. Co. Div. American Chain 
& Cable Co., Inc., York, Pa. 


HONING MACHINES 
Barnes Drill Co., Rockford, Il. 


Micromatic Hone OCorp., Detroit, 
Mich. 

Sunnen Products Co., St. Louis, Mo. 

HOPPERS 

Detroit Power Screwdriver Co., De- 
troit, Mich. 


HOSE, Fiexible 
American Metal Hose Branch Ameri- 
ean Brass Co., Waterbury, Conn. 


HYDRAULIC DRILL UNITS 
Le Maire Tool & Mfg. Co., Dearborn, 
Mich. 


HYDRAULIC EQUIPMENT 
Denison Engineering Co., 
Ohio 


HYDRAULIC MACHINERY 

Le Maire Tool & Mfg. Co., Dearbora, 
Mich. 

Oilgear Co., Milwaukee, Wis. 


HYDRAULIC POWER UNIT 
Excello Corp., Detroit, Mich. 


Columbus, 


ILLUMINATION, Industrial 


General Electric Co., Nela Park, 
Cleveland, O. 

INDEXING FIXTURES 

Hartford Special Machinery Co., 


Hartford, Conn. 


INDICATORS, Dial 
Randall & Stickney, Waltham, Mass. 
Starrett Co., L. S., Athol, Mass. 


INDICATORS, Speed and Test 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Starrett Co., L. S., Athol, Mass. 

Veeder-Root, Inc., Hartford, Conn. 


Provi- 


INSTRUMENTS, Electric 
General Electric Co., Schenectady, 


Westinghouse Electric & Mfg. Co., 
E. Pittsburgh, Pa. 


INSTRUMENTS, Precision 
Federal Products Corp., Providence, 
R. I. 


JAW COVERS, Soft Vise 
Fest, Los Angeles, Calif. 


JIGS & FIXTURES 

Hamilton Tool Co., Hamilton, Ohio. 

JOINTS, Universal 

Gray & Prior Machine Co., Hartford, 
Conn, 


KEYSEATING MACHINES 

Davis Keyseater Co., Rochester, N. Y. 

Mitts & Merrill, Saginaw, Mich. 

National Mach. Tool Co., Cincinnati, 
Ohio 


KNURLS & KNURL HOLDERS 

American Swiss File & Tool 
Elizabeth, N. J. 

Williams & Co., J. H., Buffalo, N. Y. 


Co., 


LAMPS, Electric 


General Electric Co., Schenectady, 
Westinghouse Electric & Mfg. Co., 


E. Pittsburgh, Pa. 


LAMPS, Mercury Vapor 
General Electric Co., 
Cleveland, 0O. 


LAPPING MACHINES, Centerless 
Cincinnati Grinders, Incorporated, 
Cincinnati, Ohio 


Nela Park, 


LAPS, Tool Makers 
Producto Machine Co., 
Conn. 


LATHE ATTACHMENTS 

Cincinnati Lathe & Tool Co., Oakley, 
Cincinnati, Ohio. 

Gisholt Machine Co., Madison, Wis. 

Jones & Lamson Machine Co., Spring- 
field, Vt. 


Bridgeport, 


Warner & Swasey Co., Cleveland, 
Ohio 

LATHE TOOLS 

Carboloy Co. Detroit, Mich. 


Cleveland Twist Drill Co., Cleveland, 


Ohio 

Gisholt Machine Co., Madison, Wis. 

Jones & Lamson Machine Co., Spring- 
field, Vt. 

National Broach & Machine Co., De- 
troit, Mich. 

Ready Tool Co., Bridgeport, Conn. 


LATHES, Automatic and Semi-Auto- 
matic 

Bullard Co., Bridgeport, Conn. 

Gisholt Machine Co., Madison, Wis. 

Jones & Lamson Machine Co., Spring- 
field, Vt. 

LeBlond Machine Tool Co., 
Cincinnati, Ohio 


R. K., 


Lodge & Shipley Mach. Tool Co., 
Cincinnati, Ohio 

Porter-Cable Machine Co., Syracuse, 
a, Be 

Potter & Johnston Mach. Co., Paw- 
tucket, R. I. 

Rockford Machine Tool Co., Rock- 


ford, Ill. 
Seneca Falls Machine Co., Seneca 
Falls, N. Y. 


Sundstrand Machine Tool Co., Rock- 
ford, 
Warner & Swasey Co., Cleveland, 


Ohio 


LATHES, Bench 
Ames Co., B. C., Waltham, Mass. 


LeBlond Machine Tool Co., R. K., 
Cincinnati, Ohio 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 


Rivett Lathe & Grinder, Inc., Boston, 
Mass. 
Sidney 
Ohio 
South Bend 
Bend, Ind. 
Wade Tool Co., 


Machine Tool Co., Sidney, 


Lathe Works, South 


Waltham, Mass. 

LATHES, Brass Workers’ 

Gisholt Machine Co., Madison, Wis. 

Jones & Lamson Machine Co., Spring- 
field, Vt. 





Warner & Swasey Co., Cleveland, 
Ohio 

LATHES, Engine 

American Tool Works Co., Cin- 
cinnati, Ohio 

Axelson Mfg. Co., Los Angeles, 
Calif. 

Bradford Machine Tool Co., Cincin- 
nati, Ohio 

Bryant Machinery & Engineering Co., 
Chicago, Il. 

Carroll & Jamieson Machine Tool Co., 
Cincinnati, Ohio 

Cincinnati Lathe & Tool Co., Oakley, 
Cincinnati, Ohio. 





NO TIME OUT to replace BASA Ham- 
mer faces—the entire operation takes 
only a few seconds. And this is only one 
of the BASA superiorities. Heads of cad- 
mium-plated special alloy steel, conveni- 
ent adjustment of heads, rawhide faces 
of finest quality Java water buffalo hide 


Made in 5 sizes with 
interchangeable faces of 


rawhide, copper, and 

babbitt. Carried by all —these are some additional reasons why 
houses, ~~ the: BASA Hammer is so widely pre- 
nde nee ee ferred. Sold by supply houses every- 
work. where. 


GREENE, TWEED & CO. 











*Reg.U.S.Pat. Off. 


<> 


= 


101 PARK AVE. NEW YORK 

















STANDARD EQUIPMENT FOR 
OVER A QUARTER CENTURY 


The illustrated Two Spindle 
Head with both Spindles ad- 
justable is just one of the 
many types available. These 
include all types of Adjust- 
able, Fixed Center Multiple 
Spindle Heads. Heads will 
also be made to individual 
order. Send your blueprints 
for quotations. 






















UNITED STATES 


DRILL HEAD CO. CINCINNATI, OHIO 














Flexible. Write for particulars and catalog on machine 
for your work. 


G; ® MITTS, MERRILL 
al IG fMfasxcirscie 


. slots or splines 1/16” 
long. Fast—Accurate— 


KEYSEATING 
MILLER 


For milling keyseats in offset holes or for milling 
keyseats that are central. Our Keyseating Millers 





mill the keyseats without clamping the work. Let 
us tell you more about our Keyseating Millers. 


Also about our Oilgrooving Millers. 
Write for Catalog No. 15 


NATIONAL MACHINE TOOL CO. 
2272 Spring Grove Ave. Cincinnati, Ohio 
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ALL GEARED 


Built in 14, 


inch, 
efficiency and economy in long hard service. 


End latest catalog giving detailed speci- 


The 





... with every modern 


16, 


scrap loss. Write for 


cations. 


Vincinnati ir 


OAKLEY, CINCINNATI, 


convenience for most economical 
boring, turning and chasing 





18, 20, 22, 24, 27 and 30 inch sizes; with them 32 to 
% feed and thread changes; 12 to 24 spindle speeds obtainable by 
simply shifting the lever. 
These units—the result of more than 35 years development experi- 
ence and use in many shops—are guaranteed accurate within .001 
They can be depended on to produce at maximum accuracy, 


Cut your costs. 





& lool Lo. 


OHIO 


€INPSMIT 


TYPE G, No.l and2 PLAIN and UNIVERSAL 


ab 6) 2) sy 


MOTOR IN BASE 
— EASTERN STATES DISTRIBUTORS 








ATLANTIC MACHINERY CORPORATION 











12 Speed 


Motor Drive 
Timken 
mounted, 


spindle. 


Liberal 
Dimensions 
Write for 


latest 
bulletins 


THE CARROLL & JAMIESON MACHINE TOOL CO. 


BATAVIA, 


OHIO, U. S. A. 


Geared—Head 


Modern Design 


J 
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Consolidated Mach. Tool Corp., 
Rochester, N. Y. 

Hendey Machine Co., Torrington, 
Conn. 

LeBlond Machine Tool Co., R. K., 
Cincinnati, Ohio 


Lehmann Machine Co., St. Louis, Mo. 


Lodge & Shipley Mach. ‘Tool Co., 
Cincinnati, Ohio 

Monarch Machine Tool Co., Sidney, 
Ohio 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 


Reed-Prentice Corp., Worcester, Mass, 


Sidney Machine Tool Co., Sidney, 
Ohio 

Simmons Machine Tool Corp., Albany, 
N. Y. 

South Bend Lathe Works, South 
Bend, Ind. 

Springfield Mach. Tool Co., Spring- 
field, O. 

Sundstrand Machine Tool Co., Rock- 
ford, Ill, 

LATHES, Heavy Duty 

Lehmann Machine Co., St. Louis, Mo. 

LATHES, Horizontal and Vertical 
Turret 

Bardons & Oliver, Inc., Oleveland, 
Ohio. 


Bullard Co., 
Douglas Mac hine ry 
York, N. 


Bridgeport, Conn, 


Co., Inc., New 


Gisholt Machine Co., Madison, Wis. 
International Machine Tool Oo., 
Indianapolis, Ind. 
Jones & Lamson Mach, Co., Spring- 
field, Vt. 
Co., Inc., New 


Morey Machinery 
York, N. Y. 

Simmons Machine Tool Corp., Albany, 
a. F 


Warner & Swasey Co., Cleveland, 
Ohio 

LATHES, Manufacturing 

Atlas Press Co., Kalamazoo, Mich. 
Mich. 

LATHES, Toolroom 

American Tool Works Co., Cincin- 
nati, Ohio 

Blake Co., Edward, Newton Center, 
Mass. 


Bryant Machinery & Engineering Co., 
Chicago, Ill. 


Cincinnati Lathe & Tool Co., Oakley, 
Cincinnati, Ohio. 

Hendey Machine Co., Torrington, 
Sonn, 

LeBlond Machine Tool Co., R. K., 
Cincinnati, Chio 

Lodge & Shipley Mach. Tool Co., 
Cincinnati, Ohio 

Monarch Machine Tool Co., Sidney, 
Ohio 

Pratt & Whitney Division Niles- 


Bement-Pond Co., Hartford, Conn. 
Reed-Prentice Corp., Worcester, Mass. 


Sebastian Lathe Co., Cincinnati, Ohio 

Sidney Machine Tool Co., Sidney, 
Ohio 

South Bend Lathe Works, South 
Bend, Ind. 


Springfield Machine Tool Co., Spring- 
field, Ohio 

Sundstrand Machine Tool Co., 
ford, Ill. 


Rock- 


LATHES, Turret 
Cincinnati Lathe & Tool Co., Oakley, 
Cincinnati, Ohio. 


R.R. 
Wm., 


LATHES, Wheel, 
Sellers & Co., Inc., 
phia, Pa. 


Philadel- 


LAYOUT FLUID 
Dykem Co., St. Louis, 


LEATHER, Hydraulic 
Houghton & Co., BE. F., 
Pa. 


Mo. 


Philadelphia, 


LIGHT BULBS 


Westinghouse Electric & Mfg. Co., 
BE. Pittsburgh, Pa. 

LOCK NUTS 

Elastic Stop Nut Corp., Union, N. J. 

Standard Pressed Steel Co., Jenkin- 
town, Pa. 

LUBRICANTS 


Gulf Refining Co., Pittsburgh, Pa. 
Houghton & Co., EB. F., Philadelphia, 
Pa. 





Oakite Products, Inc., New York, 
N. YX. 

Socony- -Vacuum Oil Co., Inc., New 
York, N. 

Standard Oil Co. (Indiana), Chicago, 
Ill. 

Stuart Oil Co., D. A., Chicago, III. 


Sun Oil Co., Philadelphia, Pa. 

Texas Co., New York, N. Y 

Tide Water Associated Oil Co. > 
York, N. Y. 


New 


LUBRICATING SYSTEMS 
Rivett Lathe & Grinder, Inc., 
Mass. 


MACHINERY, Metal Working 
Famco Machine Co., Racine, Wis. 


MACHINE TOOL DRIVES, Electric 


Boston, 


General Electric Co., Schenectady, 
nF 

MACHINE TOOLS 

Starrett Co., L. S., Athol, Mass. 

MACHINISTS’ TOOLS 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 

MANDRELS 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 


Cleveland Twist Drill Co., Cleveland, 
Ohio 

Pratt & Whitney 
Bement-Pond Co., 


MANDRELS, Expanding 
Nicholson & Co., W. H., 
Barre, Pa. 


Division Niles- 
Hartford, Conn, 


Wilkes- 


MARKING DEVICES, Electric 


Brewster-Squires Co., New York, 
ae, Be 

MARKING MACHINES 

Noble & Westbrook Mfg. Co., Hart- 
ford, Conn. 

MARKING MACHINES, Panto- 


graphic 
Preis Engraving Machine Co., H. 
Newark, N. J 


MATERIALS HANDLING EQUIP- 
MENT 


P., 


Mathews Conveyer Co., Ellwood City, 


Pa. 


MEASURING INSTRUMENTS 

Norma-Hoffmann Bearings Co., Stam- 
ford, Conn. 

Scherr Co., Geerge, New York, N. Y. 


MEASURING MACHINES 


Hanson-Whitney Machine Co., Hart- 
ford, Conn. 

MELTING POTS 

Hones, Inc., Chas. A., Baldwin, N. Y. 

MELTING POTS, Electric 

General Electric Co., Schenectady, 
= ae 


METAL CLEANING PROCESS 
Bullard Co., Bridgeport, Conn. 


METERS, Welding 


Lincoln Electric Co., Cleveland, Ohio 
MICROMETERS 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Davis & Thompson Co., Milwaukee, 
4 
is. 
Lufkin Rule Co., Saginaw, Mich. 
Pacific Tool & Supply Co., Los An- 
geles, Calif. 
Pratt & Whitney Division Niles- 


Bement-Pond Co., Hartford, Conn. 
Slocomb Co., J. T., Providence, R. I. 
Starrett Co., L. S., Athol, Mass. 


MILLING ATTACHMENTS 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cincinnati Milling Machine OCo., 
Cincinnati, Ohio 

Ingersoll Milling Machine Co., Rock- 
ford, Ill. 

Kearney & Trecker Corp., 
Wis. 

Porter-Cable Machine Co., 

Y 


Provi- 


The, 


Milwaukee, 


Syracuse, 
Sundstrand Machine Tool Co., Rock- 


ford, IN. 
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MILLING MACHINES, Automatic 
Cincinnati Milling Machine Co., The, 
Cincinnati, Ohio 


Ingersoll Milling Machine Co., Rock- 
ford, Il 

Jones & Lamson Machine Co., Spring- 
field, Vt 

Kearney & Trecker Corp., Milwaukee, 
Wis. 


MILLING MACHINES, Bench 

Ames Co., B. C., Waltham, Mass. 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 


MILLING MACHINES, Continuous 

Consolidated Mach. Tool Corp., Roch- 
ester, N. Y. 

Davis & Thompson Co., Milwaukee, 
Wis. 

Ingersoll Milling Machine Co., Rock- 
ford, Ill. 

Kearney & Trecker Corp., Milwaukee, 
Wis. 

Sundstrand Machine Tool Co., 
ford, Ill, 


MILLING MACHINES, Drum Type 
Consolidated Mach. Tool Corp., Roch- 
ester, N. Y. 


MILLING MACHINES, Duplex 

Cincinnati Milling Machine Co., The, 
Cincinnati, Ohio 

Ingersoll Milling Machine Co., 
ford, 

Kearney & Trecker Corp., Milwaukee, 
Wis. 

Van Norman Machine Tool Co., 
Springfield, Mass. 


Rock- 


Rock- 


MILLING MACHINES, Floor Type 
Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 


MILLING MACHINES, Hand 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

MILLING MACHINES, Horizontal 
Douglas Machinery Co., Inc., New 
Youu, BW. Y. 

Machinery Mfg. Co., Los Angeles, 
Calif. 

MILLING MACHINES, Multiple 
Spindle 


Cincinnati Milling Machine Co., The, 
Cincinnati, Ohio 


MILLING MACHINES, Plain 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I, 

Cincinnati Milling Machine Co., The, 
Cincinnati, Ohio 

Douglas Machinery Co., Inc., New 
York, N. Y. 


Ingersoll Milling Machine Co., Rock- 
ford, 

Kearney & Trecker Corp., Milwaukee, 
Wis. 

Kempsmith Machine Co., New York, 
= 


Knight Machinery Co., W. B., St. 
Louis, Mo. 

Sidney Machine Tool Co., Sidney, 
Ohio 


Sundstrand Machine Tool Co., Rock- 


ford, Ill, 


MILLING MACHINES, Planer Type 

Cincinnati Planer Co., Cincinnati, 
Ohio 

Consolidaetd Mach, Tool Corp., Roch- 
ester, N. 


General Machinery Co., Hamilton, 
7) 
Ingersoll Milling Machine Co., Rock- 
ford, Ill. 
Kearney & Trecker Corp., Milwaukee, 
Wis. 
Niles Tool Works Co., Hamilton, 
Ohio 
Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 





MILLING MACHINES, Planetary 
Consolidated Mach. Tool Corp., Roch- 
ester, N. Y. 


MILLING MACHINES, Portable 


Ingersoll Milling Machine Co., Rock- 
ford, Ill. 

MILLING MACHINES, Precision 
Bench 

Pratt & Whitney Division Niles- 


Bement-Pond Co., Hartford, Conn. 


MILLING MACHINES, Profile 

Consolidated Mach. Tool Corp., Roch- 
ester, N. Y. 

Morey ed Co., 
York, N. Y. 

Reed-Prentice Corp., Worcester, Mass, 

Wade Tool Co., Waltham, Mass. 


Inc., New 


MILLING MACHINES, Semi-Auto- 


matic 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Jones & Lamson Machine Co., Spring- 
field, Vt. 


MILLING MACHINES, Thread 

Adams Company, Dubuque, Iowa 

Coulter Machine Co., James, Bridge- 
port, Conn. 

Hanson-Whitney Machine Co., Hart- 
ford, Conn. 

Lees-Bradner Co., Cleveland, Ohio. 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 

Waltham Machine Works, Waltham, 
Mass. 


MILLING MACHINES, Universal 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Machine Co., The, 
Cincinnati, Ohio 

Gorton Machine Co., George, Racine, 
Wis. 

Ingersoll Milling Machine Co., 
ford, Il. 

Kearney & Trecker Corp., Milwaukee, 
Vis 


Rock- 


Kempsmith Machine Co., New York, 
a. Ze 


Knight Machinery Co., W. B., St. 
Louis, Mo. 


Sidney Machine Tool Co., Sidney, 
hio 

Sundstrand Machine Tool Co., Rock- 
ford, Ill. 


Van Norman Machine Tool Co., 
Springfield, Mass. 


MILLING MACHINES, Vertical 

Blank & Buxton Machry. Co., Jack- 
son, Mich. 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cincinnati Milling Machine Co., 
Cincinnati, Ohio 

Consolidated Mach. Tool Corp., Roch- 
ester, N. Y. 

Gorton Machine Co., 
Wis. 

Ingersoll Milling Machine Co., 
ford, Ill. 

Kearney & Trecker Corp., Milwaukee, 
Wis. 


Provi- 

The, 
George, Racine, 
Rock- 


Knight Machinery Co., W. B., St. 
Louis, Mo. 

Linley Brothers Co., Bridgeport, 
Conn. 

Machinery Mfg. Co., Los Angeles, 
Calif. 


Sidney Machine Tool Co., Sidney, O. 

Sundstrand Machine Tool Co., Rock- 
ford, Il. 

Van Norman Machine Tool Co., 
Springfield, Mass. 


MILLING MACHINES, Worm 

Adams Co., Dubuque, Iowa 

Cleveland Automatic Machine Co., 
Cleveland, Ohio. 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 








~ Writefor 
fully descriptive literature 





NEW INSIDE MICROMETER 


Nice Workmanship, Highest Accuracy 
1%-12”, 1%-6” in polished hardwood 
case. Workmanship and accuracy un- 
conditionally guaranteed. 

Telescope Gauges %”-2\” 
nicely made. 
case $4.80. 


PACIFIC TOOL & SUPPLY CO. 


344 North Vermont Ave. 


range— 
Set of 3 in leatherette 


Los Angeles, Calif. 





Quality— 











— Accuracy 














SEBASTIAN LATHES 


1. Timken Bearings on all shafts in headstock [including 
spindle) assuring accuracy and from I5% to 20%, more 
power. 
2. Oversized heat treated, hardened and shaved steel gears 
in headstock assuring quiet operation. 
3. Knob control handle for apron length feed friction (no 
springs) gives a positive in and out—very useful when ap- 
proaching a shoulder. 
4. Feeds (12 — .00175 to .II1), (14" to 20" — .002 to 
.252). Threads — 3 to 384. Feed and thread changes — 72. 
Accuracy .0005" at every point of alignment. 

Write For New Catalog Giving Complete Details 


THE SEBASTIAN LATHE CO. 


CINCINNATI, OHIO, U. S. A. 
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It holds tight because 
THREAD PLAY IS ELIMINATED 
with a resilient non-metallic 


locking collar Waen an Elastic Stop 


Nut is applied, thread play is automatically eliminated as 
soon as the end of the bolt presses against the locking 
collar which is built into the head of the nut. The load- 
carrying thread faces of nut and bolt are brought into 
contact under pressure. 

As the bolt works its way through the collar, that 
pressure is increased. A positive grip is established 
which can not be loosened by vibration, shock or stress. 


OR a full explonation of the Elastic Stop principle, 
write for Catalog containing this and other data. 


ELASTIC STOP NUT CORPORATION 
2351 VAUXHALL ROAD + UNION, NEW JERSEY 


r- LOCKING 








NEW DESIGN HEAVY DUTY 


LIBERTY PLANERS 


LIBERTY PLANER & MFG. CO. 
HAMILTON, OHIO 








WADE BENCH 
PROFILER 


For rapid produc- 
tion in recessing 
and slotting opera- 
tions. 


WADE TOOL CO. 
WALTHAM, :: MASS. 


Also Wade Bench Lathes and 
Hand Knurling Tools 























VIBRATION -PROOF! 


—the NUT 
that can’t shake loose 


Reg. U. 8S. Pat, Off. 


The self-energizing locking ring springs to life as 
soon as any vibration—no matter how severe—tries 
to unwind the "Unshako" and positively prevents it. 


Order "Unshako", this neatly Ingenious and unfail- 
ing protection oe costly troubles caused by 
ordinary nuts shaking loose, 


STANDARD PRESSED STEEL Co. 


JEDHIATOWN, PEAKE. Boxe 
— snencecs —— 


BOSTON > DETROIT + INDIANAPOLIS + CHICAGO + ST. LOUIS > SAN FRANCISCO 





Pat’d. and 
Pat's. Pending 




















— -~ anand 
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Vertical 
Boring Mills 


Planers 
Double 
Housing 
Openside 
Crank Planers 
Planer Type 
Millers 


THE CINCINNATI PLANER CO. 
CINCINNATI, OHIO 
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MOLDING MACHINES, Plastic In- 
jection 
Reed-Prentice Corp., Worcester, Mass. 


MOTOR GENERATORS 
General BDlectric Co., 
BR, F. 


MOTORS, Electric 

Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. 

Dumore Co., Racine, Wis. 

Fairbanks Morse & Co., Chicago, Ill. 

Howell Electric Motors Co., Howell, 


Mich. 

Wagner Electric Corp., St. Louis, 
Mo. 

Wesche Electric Co., B. A., Cincin- 
nati, Ohio 

Westinghouse Electric & Mfg. Co., 
E. Pittsburgh, Pa. 


MOTORS, Fractional H. P. 


Schenectady, 


General Blectric Oo., Schenectady, 
B. &. 

MOTORS, Integral H, P. 

General Electric Co., Schenectady, 
. we 


MOULDS, Lead Hammer 
Johnson Tool Co., East Providence, 
I 


NIBBLING 

Campbell Inc., Andrew C., Div. 
American Chain & Cable Co. Inc., 
Bridgeport, Conn. 


NUMBERING MACHINES 
Noble & Westbrook Mfg. Co., Hart- 
ford, Conn. 


NUT RUNNERS, Portable, 
Black & Decker Mfg. Co., 
Md. 


NUTS, Lock 

Elastic Stop Nut Corp., Union, N. J. 

Standard Pressed Steel Co., Jenkin- 
town, Pa. 


NUTS, Self Locking 
Elastic Stop Nut Corp., Union, N. J. 


OIL EXTRACTORS, Centrifugal 
De Laval Separator Co., New York, 


Electric 
Towson, 


N. 


OIL GROOVING MACHINES 

National Mach. Tooi Co., Cincinnati, 
Ohio 

Wicaco Machine Corp., Philadelphia, 
Pa. 


OIL STONES 
Norton Co., 


OILS, Cutting & Lubricating 
Houghton & Co., E. F., Philadelphia, 
Pa. 
Socony-Vacuum Oil 
York, N. Y. 
Stuart Oil Co., D. A., Chicago, Ill. 
Texas Co., New York, N. Y. 


OILS, Quenching 

Houghton & Co., EB. 
Pa. 

Stuart Oil Co., D. A., Chicago, Il. 


PANELS, Hydraulic 
Le Maire Tool & Mfg. Co., Dearborn, 
Mich, 


PARALLELS 


Worcester, Mass. 


Co., Inc., New 


F., Philadelphia, 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Ford Motor Co. (Johansson Div.), 
Dearborn, Mich. 


Starrett Co., L. S., Athol, Mass, 
Walker Co., 0. 8., Worcester, Mass. 


PILLOW BLOCKS 

Ahlberg Bearing Co., Chicago, Ill. 

Marlin-Rockwell Corp., Jamestown, 
N. Y¥. 


PIPE CUTTING & THREADING 
MACHINES 

Landis Mach. Co., Waynesboro, Pa. 

Murchey Machine & Tool Co., De- 
troit, Mich. 

Oster Mfg. Co., Cleveland, Ohio 


PIPE FITTERS TOOLS 

Greenfield Tap & Die Corp., 
field, Mass. 

Williams & Co., J. H., Buffalo, N. Y. 


PIPE PLUGS 
Allen Manufacturing Co., 
Conn, 


Green- 


Hartford, 





PLANERS 
Cincinnati 
Ohio 
Cleveland Punch & Shear 
Inc., Cleveland, Ohio 
Consolidated Mach, Tool Corp., Roch- 

ester, N. Y. 
General Machinery Co., Hamilton, 


Planer Co., Cincinnati, 


Works, 


Ohio 
Liberty Planer & Mfg. Co., Hamil- 
ton, Ohio 
Niles Tool Works Co., Hamilton, 0. 
Ohio Machine Tool Co., Kenton, Ohio. 


‘Rockford Machine Tool Co., Rock- 
ford, Ill. 

Sellers & Co., Inc., Wm., Philadel- 
phia, Pa. 


PLASTICS, Laminated & Molded 
Continental-Diamond Fibre 
Newark, Del. 


Co., 


PLATES, Aluminum 
Aluminum Co. of America, 
burgh, Pa. 


Pitts- 


PLATES, Steel 

Ingersoll Steel & Disc. Div. Borg 
Warner Corp., New Castle, Pa. 

Jones & Laughlin Steel Corp., Pitts- 
burgh, Pa. 

Ryerson & Son, Inc., Jos. T., Chicago, 
Ill. 


POLISHING and BUFFING MA- 
CHINES 

Continental Machines, Inc., Minne- 
apolis, Minn. 

Dumore Co., Racine, Wis. 

Hammond Machinery Builders, Inc., 


Kalamazoo, Mich. 
Haskins Co., R. G., Chicago, Ill. 
Heald Mach, Co., Worcester, Mass. 
Hill-Acme Co., Cleveland, Ohio 
Landis Tool Co., Waynesboro, Pa. 
Mattison Machine Works, Rockford, 


Ill. 
New Britain-Gridley Machine Co., 
New Britain, Conn. 
Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 
Standard Electrical Tool Co., Cincin- 
nati, Ohio 
Union Twist Drill Co., Athol, Mass. 
POLISHING GRAINS, Abrasive 
Carborundum Co., Niagara Falls, 
 - 2 


POWER UNITS 
Enterprise Machine Parts Corp., De- 
troit, Mich. 


PRESS FEEDS 
V & O Press Co., Hudson, N. Y. 


PRESSES, Arbor 

Atlas Press OCo., 
Mich. 

Barnes Co., W. F. & John, Rockford, 
Ill. 

Famco Machine Co., Racine, Wis. 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Wilson, K. R., Buffalo, N. Y. 


PRESSES, Drop Forging 


Kalamazoo, Mich. 


Niagara Machine & Tool Wks., 
Buffalo, N. Y. 

PRESSES, Foot & Hand 

Famco Machine Co., Racine, Wis. 

Niagara Machine & Tool Wks., 
Buffalo, N. Y. 


PRESSES, Forcing 
Barnes Co., W. F. & John, Rockford, 


Lucas Mach, Tool Co., Cleveland, 
Ohio 


Oilgear Co., Milwaukee, Wis. 
PRESSES, Hydraulic 


American Broach & Machine Co., 
Ann Arbor, Mich. 

Baldwin. Southwark Div. Baldwin 
Locomotive Works, Philadelphia, 
Pa. 

Denison Engineering Co., Columbus, 
Ohio 

Farrel-Birmingham Co., Inc., An- 


sonia, Conn. 
Oilgear Co., Milwaukee, Wis. 


PRESSES, Power 

Cincinnati Shaper 
Ohio 

Clearing Machine Corp., Clearing, Ill. 


Co., Cincinnati, 


AMERICAN MACHINIST 
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Cleveland Punch & Shear Works, 
Inc., Cleveland, Ohio 
Henry & Wright Mfg. Co., Hartford, 


Conn. 
Niagara Machine & Tool Wks., 
Buffalo, N. Y. 
Oilgear Co., Milwaukee, Wis. 
Quickwork-Whiting Corp., Harvey, 


Til. 
Vv & O Press Co., Hudson, N. Y. 


PRESSES, Screw 
Barnes Co., W. F. & John, Rockford, 
Ill. 


PRODUCTION CONTROL SYSTEMS 
McCaskey Register OCo., Alliance, 
Ohio. 


PROFILING MACHINES 

Gorton Machine Co., George, Racine, 
Wis. 

Morey Machinery Co., Inc., New 
York, N. Y. 

Reed-Prentice Corp., Worcester, Mass. 


PROTRACTORS 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Lufkin Rule Co., Saginaw, Mich. 

PULLEYS 


Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. 

Hill-Acme Co., Cleveland, Ohio 

Johnson Mach. Co., Oarlyle, 
chester, Conn. 


PUMPS, Air Pressure 
New Jersey Machine Corp., Hoboken, 
N. J. 


Man- 


PUMPS, Centrifugal 

Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 


PUMPS, Hydraulic 

Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. 

Fairbanks Morse & Co., Chicago, Ill. 

Oilgear Co., Milwaukee, Wis. 

Vickers, Inc., Detroit, Mich. 


PUMPS, Lubricant 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Fairbanks Morse & Co., Chicago, Ill. 


Provi- 


Ruthman Machinery Co., Cincinnati, 
Ohio 

Vickers, Inc., Detroit, Mich. 

PUMPS, Oil 


Brown & Sharpe Mfg. Co., 
dence, R. I. 

Fairbanks Morse & Co., Chicago, Ill. 

Ruthman Machinery Co., Cincinnati, 
Ohio 

Vickers, Inc., Detroit, Mich. 


Provi- 


PUMPS, Power 

Fairbanks Morse & Co., Chicago, Ill. 
Oilgear Co., Milwaukee, Wis. 
Vickers, Inc., Detroit, Mich. 


PUNCHES, Center & Hand 
Lufkin Rule Co., Saginaw, Mich. 


PUNCHES, Power 

Cleveland Punch & Shear 
Inc., Cleveland, Ohio 

Mitts & Merrill, Saginaw, Mich. 

Niagara Machine & Tool Wks., 
Buffalo, N. Y. 

—— & Son, Inc., Jos. T., Chicago, 

Wiedemann Mach. Co., 


PUNCHING 
CHINES 
Consolidated Mach. Tool Corp., Roch- 

ester, N. Y. 


Works, 


Phila., Pa. 


and SHEARING MA- 


RACKS, Drill 

Huot Mfg. Co., St. Paul, Minn. 

REAMERS, Adjustable 

Barber-Colman Co., Rockford, Ill. 

Butterfield & Co. Div. Union Twist 
Drill Co., Derby Line, Vt. 

Cleveland Twist Drill Co., Cleveland, 


hio 
Firth-Sterling Steel Co. McKeesport, 
Pa 


Gisholt Machine Co., Madison, Wis. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 
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REAMERS, Power 
Enterprise Machine Parts Corp., De- 
troit, Mich. 


REAMERS, Solid 

Barber-Colman Co., Rockford, Ill. 

Butterfield & Co. Div. Union Twist 
Drill Co., Derby Line, Vt. 

Cleveland Twist Drill Co., Cleveland, 
Ohio 

Gisholt Machine Co., Madison, Wis. 


Greenfield Tap & Die Corp., Green- 
field, Mass. 

Holman Reamer Co., Manchester, 
Conn. 

National Twist Drill & Tool Co., 
Detroit, Mich. 

Pratt & Whitney Division Niles- 


Bement-Pond Co., Hartford, Conn. 
Scully-Jones & Co., Chicago, Ill. 
Union Twist Drill Co., Athol, Mass. 


REAMING MACHINES 
Vau Norman Machine 
Springfield, Mass. 


Tool Co., 


RECTIFIERS, Electric Power 
Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. 


REDUCERS, Speed 
Westinghouse Electric & Mfg. Co., 
E. Pittsburgh, Pa. 


REDUCERS, Motorized Speed 
Westinghouse Electric & Mfg. Co., 
E. Pittsburgh, Pa. 


REFLECTORS, Lighting 
General Electric Co., 
Cleveland, O. 


Nela Park, 


REFRACTORIES 

Carborundum Co., 
. > # 

Norton Co., Worcester, Mass. 


RHEOSTATS 
Westinghouse Electric & Mfg. 
E. Pittsburgh, Pa. 


Niagara Falls, 


Co., 


RIVET SETS 

American Swiss File & Tool Co., 
Elizabeth, N. J. 

Cleveland Punch & Shear Works, 


Inc., Cleveland, Ohio 

RIVETING MACHINES 

Grant Mfg. & Mach. Co., Bridgeport, 
Conn. 

Hanna Engineering Works, Chicago, 
Ill. 

Linley Brothers 

Conn. 


Co., Bridgeport, 


RODS, Welding 
Lincoln Electric Co., Cleveland, Ohio 


ROLLS, Bending & Straightening 


Cleveland Punch & Shear Works, 
Inc., Cleveland, Ohio 

ROPE, Wire 

Page Steel & Wire Div. American 


Chain & Cable Co. Inc., Monessen, 
Pa. 


RULES, Steel 

Starrett Co., L. S., Athol, Mass. 

RULES, Steel & Wood 

Brown & Sharpe Mfg. 
dence, R. I, 

Lufkin Rule Co., Saginaw, Mich. 


RUST PREVENTIVES 
Oakite Products, Inc., 
ms Es 


Co., Provi- 


New York, 


SAFETY GUARDS, Power Press 
Junkin Safety Appliance Co., Louis- 
ville, Ky. 


SANDERS 
Mattison Machine Works, 
Til. 


Rockford, 


SANDERS, Endless Belt 
Jefferson Machine Tool Co., 
nati, Obio 


Cincin- 


SANDERS, Portable, Electric 
Black & Decker Mfg. Co., Towson, 
Md. 


SCALES 
Fairbanks Morse & Co., Chicago, Il. 





=== RUTHMAN === 


COOLANT PUMPS 


The new Ruthman Model P-3 for use 
where a small me of coolant is 
required, has all the features of the 
famous “Gusher” line. Ball-bearing, 
with split-second control, Model P-3 
can safely handle material that con- 
tains grit and abrasives. 

There’s a Gusher model to fit your 
needs. Write for engineering data 


P-3 is available 
in external right 
or left discharge 
models, fange- 
mounted and im- 
mersed models. 


and specifications. 


THE RUTHMAN MACHINERY CO. 





201 PIKE ST., CINCINNATI, OHIO 


LARGEST EXCLUSIVE BUILDERS OF COOLANT PUMPS 





UMUANUUUANTULUUUUUNONALOUUUUEEENSAUUOU DA AQUUEUUETAUOUU NEE AANEL ET AGANT TT EENGL CONN ETAT Te 


THE TYPE R-4P 
a powerful motor driven deep throat 


TURRET PUNCH 















= 
= | 
= This machine offers three standard 
2 throat depths—18", 24” and 28”. 
= It is furnished with 12 punches and 
= dies up to 144” dia., mounted in a 
= revolving turret, and is designed 
= for rapid, continuous duty—is safe, 
= convenient, fast and powe 
Punches can be easily and safely 
E brought down to center punched 
= Iayout by handwheel on even the 
E thinnest sheets. 


Write for detailed specifications. 


WIEDEMANN MACHINE COMPANY 


1815-31 SEDGLEY AVE. 
PHILADELPHIA, PENN. 


HULLAUUAABUANLLU4UEAS00 AT NNUALAUOUAEOOULAMULUOUUSAGNA TES AUH UNA LATOU ASU uu 








HOLMAN 


Helical Taper Pin Reamer 
For finishing holes for taper 









Made 
selected pins economically 


BETTER 
FASTER 


from 
steel by the most 
modern 
Also Chucking and Rose 
Special Taper 


processes, 


Reamers. 
Reamers. New Low Price—Cir- 


cular and price list No. 2 on 


HOLMAN REAMER CO., Manchester, Conn. 


request. 




















DOU 


UNIVERSAL SLOTTER7 





Swivelling Ram Head 


Automatic 
Circular Table 


(Friction Clutch with 


‘Built-in Brake 


For Die and 
Toolroom 


Manufacture 
in large 
batches 
ensures 
Prompt Delivery 


DOUGLAS MACHINERY Co., Inc. 


150 Broadway. New York, N. Y. 


sSeUNeCENORNEORONOEONE 


GLAS 


























work. 


dia.—also 


up prod 


sizes. Full 


LINLEY wnoisetess 


RIVETING MACHINES 
Spin Your Rivets - Noiselessly - Economically 


Speed production by eliminating noise. 


Assure quality 


Will rivet iron or cold rolled steel rivets up to 3%” 


brass, copper, aluminum and other soft 


rivets in larger sizes. 

Equipped with table elevating screw which 
sturdiness under heavy riveting loads; adjustment pro- 
vided Ce ood stroke to suit riveting requirement speeds 
uction. 

Made in bench and pedestal types in a wide range of 


insures 


details on — 


Send samples of parts you ans and let us show yo 
the job a Linley will do—and a Linley estimate. Write 
today for Descriptive Bulletin R. 











BRIDGEPORT ... ++ se es 


LINLEY BROTHERS CO. 


12 MONTAUK ST. 
CONNECTICUT 
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SHELL 
MACHINERY 


haintten Case 
Finishing 
Machinery 
* 


Special Production 
Machines 
e 
FOR DETAILS WRITE 


THE JAMES 


COULTER 


MACHINE COMPANY 
386-404 
Mountain Grove Ave. 
Bridgeport, Conn., U.S.A. 














4 WHERE-TO-BUY DIRECTORY 





SAWING MACHINES, Band 


Armstrong-Blum Mfg. Co., Chicago, 
Ill. 

Continental Machines, Inc., Minne- 
apolis, Minn, 


SAWING MACHINES, Circular Saw 


Motch & Merryweather Co., Cleve- 
land, Ohio 
Porter-McLeod Machine Tool Oo., 


Hatfield, Mass. 


SAWING MACHINES, Power Hack 


eo Mfg. Co., Chicago, 
Avey Drilling Machine Co., Cincin- 
nati, Ohio 
Disston & Sons, Inc., Henry, Phila- 
delphia, Pa. 
Earle Gear & Mach. Co., Phila., Pa. 
Teerless Machine Co., Racine, Wis. 
tacine Tool & Machine Co., Racine, 
Wis. 
SAWS, Band 
Chicago, 


Armstrong-Blum Mfg. Co., 
Ill, 


SAWS, Circular Metal Cutting 


Disston & Sons, Inc., Henry, Phila- 
delphia, Pa. 

SAWS, Hack 

Armstrong-Blum Mfg. Co., Chicago, 
Ill. 

Disston & Sons, Inc., Henry, Phila- 
delphia, Pa. 

Starrett Co., L. S., Athol, Mass. 


SAWS, Hack, Frames and Blades 


Atkins & Co., BE. C., Indianapolis, 
Ind. 

Racine Tool & Machine Co., Racine, 
Wis. 


Starrett Co., L. S., Athol, Mass, 


Thompson & Son Co., Henry G., 
New Haven, Conn. 

SAWS, Hole 

Black & Decker Mfg. Co., Towson, 
Md, 


SAWS, Metal Cutting 


Avey Drilling Machine Co., Cincin- 
nati, Ohio 
Motch & Merryweather Co., Cleve- 
land, Ohio 
Racine Tool & Machine Co., Racine, 
is. 
SAWS, Metal Cutting, Band (Ma- 
chine) 
Capewell Mfg. Co., Hartford, Conn. 


SAWS, Milling 


Barber-Colman Co., Rockford, Ill. 


Disston & Sons, Inc., Henry, Phila- 
delphia, Pa. 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 

Union Twist Drill Co., Athol, Mass. 

SAWS, Power Hack 

Armstrong-Blum Mfg. Co., Chicago, 
Ill, 

SAWS, Screw Slotting 

Disston & Sons, Inc., Henry, Phila- 
delphia, Pa. 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 

Union Twist Drill Co., Athol, Mass. 


SCREW DRIVERS, Portable Electric 
Black & Decker Mfg. Co., Towson 
Md. 


SCREW DRIVERS, Power 
Detroit Power Screwdriver Co., 
troit, Mich. 


De- 


SCREW DRIVING MACHINES 
Haskins Co., R. G., Chicago, Ill. 


SCREW EXTRACTORS 
Cleveland Twist Drill Co., Cleveland, 
Ohio 


SCREW MACHINE PARTS 


Continental-Diamond Fibre Co., 
Newark, Del. 

SCREW MACHINE PRODUCTS 

Aluminum Co. of America, Pitts- 


burgh, Pa. 





SCREW MACHINE TOOLS and AT- 
TACHMENTS 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 

SCREW MACHINE WORK 

Eastern Mach, Screw Corp., New 
Haven, Conn. 

New Britain-Gridley Machine Co., 
New Britain, Conn. 

SCREW MACHINES 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Warner & Swasey Co., Cleveland, 
Ohio 


SCREW MACHINES, 
Semi-Automatic 


Automatic and 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cleveland Automatic Machine Co., 
Cleveland, Ohio. 
Cone Automatic Machine Co., Wind- 
sor, Vt. 
National Acme Co., Cleveland, Ohio 
New Britain-Gridley Machine Co., 
New Britain, Conn. 
Warner & Swasey Co., Cleveland, 


Ohio 


SCREW MACHINES, Plain or Hand 

Cleveland Automatic Machine Co., 
Cleveland, Ohio. 

Gisholt Machine Co., Madison, Wis. 

Jones & Lamson Mach. Co., Spring- 
field, Vt. 


SCREW PLATES 


Butterfield & Co. Div. Union Twist 


Drill Co., Derby Line, Vt. 
Card Mfg. Co., S. W., Mansfield, 
Mass. 


Greenfield Tap & Die Corp., Green- 


field, Mass. 


SCREW THREADING MACHINES 
Brown & Sharpe Mfg. Co., Provi- 
dence, R. I, 


SCREWS, Cap and Set 
Allen Mfg. Co., Hartford, Conn. 


Danly Mach. Spec. Co., Inc., Chicago, 
Ii. 

Eastern Mach. Screw Corp., New 
Haven, Conn, 

Lamson & Sessions Co., Cleveland, 
Ohio 

Standard Pressed Steel Co., Jenkin- 
town, Pa. 

SCREWS, Machine 

Allen Mfg. Co., Hartford, Conn. 

Eastern Mach. Screw Corp., New 
Haven, Conn. 

SCREWS, Recessed Head 

American Screw Co., Providence, 
_ * 

Central Screw Co., Chicago, Ill. 

Chandler Products Corp., Cleveland, 
Ohio 

Continental Screw Co., New Bed- 
ford, Mass. 

Corbin Screw Corp., New Britain, 
Conn. 

International Screw Co., Detroit, 
Mich. 

Lamson & Sessions Co., Cleveland, 
Ohio 

National Screw & Mfg. Co., Cleve- 
land, Ohio 

New England Screw Co., Keene, 
; & 

Parker Co., Charles, Meriden, Conn. 

Parker-Kalon Corp., New York, 
mw. =: 

Pawtucket Screw Co., Pawtucket, 


so 
Pheoll Mfg. Co., Chicago, Ill. 


Phillips Licensees, Providence, R. I. 
Russell, Burdsall & Ward Bolt & 
Nut Co., Port Chester, N. Y. 
Scovill Mfg. Co., Waterbury, Conn. 
Shakeproof Lock Washer Co., Chi- 
cago, Ill. 

Southington Hardware Co., Southing- 
ton, Conn, 

Standard Pressed Steel Co., Jenkin- 
town, Pa. 


W hitney Screw Corp., Nashua, N. H. 


SCREWS, Safety 
Standard Pressed Steel Co., 
town, Pa. 


Jenkin- 
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SCREWS, Shoulder 
Allen Mfg. Co., Hartford, Conn. 


SCRIBERS 
Ford Motor Co. 
Dearborn, Mich. 


SEPARATORS, Oil & Waste 
De Laval Separator Co., New York, 
a. = 


(Johansson Div.), 


SET-UP DEVICES 

Oliver Motorcraft Corp., 

Standard Shop Equipment Co., 
delphia, Pa. 


SHAFTING 

Jones & Laughlin Steel Corp., Pitts- 
burgh, Pa. 

Ryerson & Son, Inc., 
Ill 


Chicago, Ill. 
Phila- 


Jos. T., Chicago, 


Wyckoff Drawn Pitts- 


burgh, Pa. 


Steel Co., 


SHAFTS, Flexible 

Haskins Co., R. G., Chicago, Ill. 

SHAPERS 

American Tool Works Co., Cincin- 
nati, Ohio 

Bryant Machinery & Engineering Co., 
Chicago, Ill. 

Cincinnati Shaper Co., 
Ohio 

Hanson-Whitney Machine Co., Hart- 
ford, Conn. 

Hendey Machine Co., 
Conn. 

Machinery Mfg. Co., 
Calif. 

Ohio Machine Tool Co., Kenton, Ohio 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 

Rockford Machine Tool Co., Rock- 
ford, Ill. 

Smith & Mills Co., 


SHAPES, Structural Steel 
Jones & Laughlin Steel Corp., 
burgh, Pa. 


Cincinnati, 


Torrington, 


Los Angeles, 


Cincinnati, Ohio 
Pitts- 


SHARPENERS, Saw 
Wardwell Mfg. Co., Cleveland, Ohio 
SHARPENING STONES 
Carborundum Co., Niagara 
> # 
Norton Co., 


SHEARS, Power 
Cincinnati Shaper Co., 
Ohio 
Cleveland Punch & Shear 
Inc., Cleveland, Ohio 
Consolidated Mach. Tool Corp., 
ester, N. Y. 
Mitts & Merrill, 
Niagara Machine & Tool 
Buffalo, N. Y. 
Ryerson & Son, Inc., 
Ill. 


SHEAVES, V-Belt 
Allis-Chalmers Mfg. Co., 
Wis. 


SHEET METAL WORKING MA- 
CHINERY 
Cincinnati Shaper Co., 
Ohio 


Falls, 


Worcester, Mass. 


Cincinnati, 
Works, 
Roch- 


Saginaw, Mich. 
Wks., 


Jos. T., Chicago, 


Milwaukee, 


Cincinnati, 





Cleveland Punch & Shear Works, 

Inc., Cleveland, Ohio 
Machine & Tool Wks., 

Quickwork- Ww hiting Corp., Harvey, 


Til. 


SHELL MAKING MACHINERY 

Bullard Co., Bridgeport, Conn. 

Coulter Machine Co., James, Bridge- 
port, Conn. 

Morey Machinery Co., Inc., New 
York, N. Y¥. 


SHIELDS, Welding 
Lincoln Electric Co., 


SINE BARS 
Ford Motor Co. 
Dearborn, Mich. 


Cleveland, Ohio 


(Johansson Div.), 


SLEEVES, Non-Scratching Vise 
Fest, Los Angeles, Calif. 


SLOTTERS 

Consolidated Machine Tool 
Rochester, N. Y. 

Douglas Machinery Co., Inc., New 
York, N. Y¥. 


Corp., 


SOCKETS 

Cleveland Twist Drill Co., Cleveland, 
Ohio 

Union Twist Drill Co., 


Athol, Mass. 


SOCKETS, Detachable Head 
Armstrong Bros. Tool Co., 
Ill. 


Chicago, 


SOCKETS, Wire Rope 
Williams & Co., J. H., Buffalo, N. Y. 


SPECIAL MACHINES 

Coulter Machine Co., James, Bridge- 
port, Conn. 

Davis & Thompson Co., 
Wis. 

Snyder Tool & Engineering Co., De- 
troit, Mich. 


Milwaukee, 


SPEED REDUCERS 

Adams Company, Dubuque, Iowa 

Cullman Wheel Co., Chicago, Ill. 

Earle Gear & Mach, Co., Chicago, Ill. 

Farrel-Birmingham OCo., Inc., Buf- 
falo, N. Y. 

Grant Gear Works, Boston, Mass. 

Philadelphia Gear Works, Philadei- 
phia, Pa. 


SPEED REDUCERS, Motorized 
Philadelphia Gear Works, Philadel- 
phia, Pa. 


SPINDLES, 
Excello Corp., 


Grinding 
Detroit, Mich. 


SPOT WELDER CONTROL 
General Blectric Co., Schenectady, 
N. Y¥. 


SPROCKETS 

Bilgram Gear & 
Philadelphia, Pa. 

Cullman Wheel Co., Chicago, III. 

Grant Gear Works, Boston, Mass. 

Philadelphia Gear Works, Philadel- 
phia, Pa. 


Machine Works, 


MAKES 
PIPE AND BOLT 
THREADERS 


HAND 
SCREW MACHINES 


A TOOL OR MACHINE FOR 
PRACTICALLY Euery REQUIREMENT 


WRITE FOR KEW 1941 eo -NPNGele 


OR TELL US YOUR PROBLEMS AND 
WE'LL Gladly DISCUSS THEM WITH YOU 


THE OSTER MANUFACTURING CO. 


2039 EAST SIXTY FIRST ST. 


CLEVELAND, OHIO 





RANT 


RIVETERS—PIONEERS in 
their line—Head rivets from 
smallest to §” diameter either 
by NOISELESS SPINNING 
or VIBRATING HAMMER 
method — Sizes to meet all 
needs—Types include Ver- 
tical and Horizontal Mul- 
tiple Spindles. 
Write for literature and don't 
forget to send samples. 
THE GRANT MFG. & 
MACHINE CO. 


85 Silliman Ave., Bridgeport, Conn., U. 8. A. 











56 Field Street 





THE 


TORRINGTON 


ROTARY 


SWAGING MACHINE 


— with 4000 forceful 
squeezing hammer blows 
per minute—makes metal 
tougher and more elastic. 
Send for booklet—“The 
Torrington Swaging Ma- 
chine.” 


The Torrington Co., Swager Dept. 


Torrington, Conn. 





SMITH & MILLS 
CRANK SHAPERS 


sizes 
THE SMITH & MILLS CO. 


12" to 32” stroke 
Cincinnati, Ohio 














New! KANTSCRATCH 


‘A SOFT GRIP—STRONG AS STEEL 


Fest Kantscratch Vise Sleeves made of quality rub- 
ber, fits like a glove. Will hold your work firmly 

without scratching the surface, avoids costly damage 

to high polish or finish, A trial will convince you. 

oes action guaranteed.3—3', in. 75c; 4—4'% in. 
$1.00; 5 in. $1.25. Postage Prepaid. 


FEST. 1565 W. 23rd ST., LOS ANGELES, CALIF. 
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HI-DUTY PNEUMATIC 


TAPPING MACHINES 


Dial arranged for 
holding shells for 
tapping, parts be- 
ing loaded by 
hand, clamped and 
ejected automatic- 
ally. 












No. 5-A Kaufman Tapping 
Machine arranged with two 
spindle head and No. 40 
Index with dial fitted for parts 
to be tapped, can be used for 
a variety of work on castings, 
or for second operations on 
screw machine parts. Stand- 
ard single spindle machines 
for tapping, and larger ma- 
chines wit two to twelve 
spindles can be furnished to 
do drilling, tapping, thread- 
ing and machining operations. 
Send samples or blue prints 
for estimates. 


L. J. KAUFMAN MFG. CO. 


MANITOWOC, WISCONSIN, U. S. A. 











ie a ae aa Rt 













Keep Production 
Schedules Running 


] ly with 
/ Smoothly raps! 

















WOOD & SPENCER 





Special or Standard Taps 

Carbon and High Speed Steel 

Cut and ground thread 

Catalog No. 5 gives complete data. 





“T he Right Tap at the Right Time” 
THE WOOD & SPENCER CoO. 





CLEVELAND - OHIO 
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SQUARES 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Lufkin Rule Co., Saginaw, Mich. 

Starrett Co., L. S., Athol, Mass, 


Provi- 


STAMPINGS, Contract 


Continental-Djamond Fibre Co., 
Newark, Del. 

STAMPINGS, Metal 

Continental Machines, Inc., Minne- 
apolis, Minn. 


STAMPS, Steel 
Noble & Westbrook Mfg. Co., Hart- 
ford, Conn. 


STARTERS, Motor 
Lincoln Electric Co., Cleveland, Ohio 


STATION-TYPE MACHINES, Boring 
& Drilling 

Davis & Thompson Co., 
Wis. 


Milwaukee, 


STEEL, Alloy 
Carpenter Steel Co., Reading, Pa. 
U. 8. Steel Corp., Pittsburgh, Pa. 


STEEL, Alloy Carbon 

Carpenter Steel Co., Reading, Pa. 

Firth-Sterling Steel Co. McKeesport, 
Pa. 

Wyckoff Drawn Steel Co., Pitts- 

burgh, Pa. 


STEEL, Alloy, Cold Drawn 

Firth-Sterling Steel Co. McKeesport, 
Pa. 

Ryerson & Son, Inc., Jos. T., Chicago, 
Ill. 


Wyckoff Drawn Steel Co., Pitts- 


burgh, Pa. 


STEEL, Alloy, High Speed 
Ryerson & Son, Inc., Jos. T., Chicago, 
Ill. 


STEEL, Cold Drawn 
Firth-Sterling Steel Co. 
Pa. 


McKeesport, 


STEEL, Cold Finished 

Firth-Sterling Steel Co. 
Pa. 

Jones & Laughlin Steel Corp., Pitts- 
burgh, Pa. 

Ryerson & Son, Inc., Jos. T., Chicago, 
Ill 


McKeesport, 


Wyckoff Drawn Steel Co., Pitts- 


burgh, Pa. 


STEEL, Die 
Firth-Sterling Steel Co. McKeesport, 
Pa. 


STEEL, High Speed 

Armstrong Bros. Tool 
Ill. 

Bethlehem Steel Co., Bethlehem, Pa. 

Carpenter Steel Co., Reading, Pa. 

Crucible Steel Co., New York, N. Y. 

Firth-Sterling Steel Co. McKeesport, 
Pa. 

U. 8. Steel Corp., Pittsburgh, Pa. 

Vascoloy-Ramet Division Vanadium 
Alloys Steel Co., Chicago, Ill. 

Williams & Co., J. H., Buffalo, N. Y. 


Co., Chicago, 


STEEL, Rustless & Stainless 
Carpenter Steel Co., Reading, Pa. 
Crucible Steel Co., New York, N. Y. 
Firth-Sterling Steel Co. McKeesport, 


Pa. 

Ingersoll Steel & Disc. Div. Borg 
Warner Corp., New Castle, Pa. 
Republic Steel Corp., Cleveland, Ohio 
Ryerson & Son, Inc., Jos. T., Chi- 

eago, Il. 
U. S. Steel Corp., Pittsburgh, Pa. 


STEEL, Screw 
Jones & Laughlin Steel Corp., Pitts- 


burgh, Pa. 
Wyckoff Drawn Steel Co., Pitts- 

burgh, Pa. 

STEEL, Tool 
Tool Co., Chicago, 


Armstrong Bros. 
Ill 


Carpenter Steel Co., Reading, Pa. 

Cleveland Twist Drill Co., Momax 
Div., Cleveland, Ohio 

Crucible Steel Co., New York, N. Y. 

— Steel Co. McKeesport, 
a. 





Ryerson & Son, Inc., Jos. T., Chi- 
cago, Ill. 

U. 8S. Steel Corp., Pittsburgh, Pa. 

STEELS, Alloy, Carbon and High 
Speed 

Bethlehem Steel Co., Bethlehem, Pa. 

Ingersoll Steel & Disc. Div. Borg 
Warner Corp., New Castle, Pa. 

Jones & Laughlin Steel Corp., Pitts- 
burgh, Pa. 

Republic Steel Corp., Cleveland, Ohio 

Ryerson & Son, Inc., Jos. T., Chicago, 
tl 


U. 8. Steel Corp., Pittsburgh, Pa. 
Vanadium Alloys Steel Co., Latrobe, 
Pa. 


STOOLS, Steel 
Standard Pressed Steel Co., 
town, Pa. 


STRAIGHT EDGES 

& Sharpe Mfg. 
dence, R. I. 

Ford Motor Oo. 
Dearborn, Mich. 


Jenkin- 


Co., Provi- 


(Johansson Div.), 


STRAIGHTENING MACHINERY 
Springfield Mach. Tool Co., Spring- 
field, Ohio 


STRUCTURAL SHAPES 
Aluminum Co. of America, 
burgh, Pa. 


Pitts- 


STUD SETTERS 

Modern Tool Works, Div. Consoli- 
dated Machine Tool Corp. of Amer- 
ica, Rochester, N. Y. 


SUB PRESSES and DIES 
Danly Mach, Spec. Co., Inc., Chicago, 
Tl 


Waltham Machine Works, Waltham, 
Mass. 


SUPERFINISHING MACHINES 
Ohio Units, Dayton, Ohio 


SURFACE PLATES 
Brown & Sharpe Mfg. Co., 
dence, R. 1. 


Provi- 


SWAGING MACHINES 
Etna Machine Co., Toledo, Ohio 
Torrington Co., Torrington, Conn. 


SWITCHES 

L. W. Chuck Co., Toledo, Ohio 

TANKS, Aluminum 

Aluminum Co. of 
burgh, Pa. 


TAP EXTENSIONS 
Allen Mfg. Co., Hartford, Conn. 


America, Pitts- 


TAPER PINS 
Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 


TAPES, Measuring 
Lufkin Rule Co., Saginaw, Mich. 
Starrett Co., L. S8., Athol, Mass. 


TAP HOLDERS 
Scully-Jones & Co., Chicago, Ill. 


TAPPERS, Portable Electric 
Black & Decker Mfg. Co., 
Md. 


Towson, 


TAPPERS, Single & Multi-Spindle 
Armstrong-Blum Mfg. Co., Chicago, 
Ii. 


TAPPING MACHINES and ATTACH- 
MENTS 


Avey Drilling Machine Co., Cincin- 
nati, Ohio 

Barber-Colman Co., Rockford, Ill. 

Cincinnati Bickford Tool Co., Cin- 
cinnati, Ohio 

Haskins Co., R. G., Chicago, Ill. 


Kaufman Mfg. Co., L. J., Manitowoc, 
Wis. 

Kingsbury Machine Tool Co., Keene, 
N. H 


Moline Tool Co., Moline, Ill. 
Murchey Machine & Tool Co., Detroit, 
Mich. 


TAPS and DIES 
Card Mfg. Co., 8. 
Mass. 
Geometric 
Conn. 


W., Mansfield, 


Tool Co., New Haven, 


AMERICAN MACHINIST 








f WHERE-TO-BUY DIRECTORY 





Greenfield Tap & Die Corp., Green- 
field, Mass. 

Hanson-Whitney Machine Co., Hart- 
ford, Conn. 

Landis Machine Co., Waynesboro, Pa. 

Murchey Machine & Tool Co., Detroit, 
Mich. 

Pratt & Whitney Division Niles- 
Bement-Pond Oo., Hartford, Conn. 


TAPS, Collapsing 

Landis Machine Co., Waynesboro, Pa. 

Modern Tool Works, Div. of Consoli- 
dated Mach. Tool Corp. of Amer- 
ica, Rochester, N. C. 

Murchey Machine & Tool Co., Detroit, 
Mich. 


TAPS, Ground 

Butterfield & Co. Div. 
Drill Co., Derby Line, Vt. 

Card Mfg. Co., 8. W., Mansfield, 
Mass. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

Hanson-Whitney Machine Co., Hart- 
ford, Conn. 

Wood & Spencer Co., 


Union Twist 


Cleveland, Ohio 


TESTING APPARATUS, Hardness 

Shore i & Mfg. Co., Ja- 
maica, 

Wilson Mechasiical 
New York, N. Y. 


Instrument Co., 


THREAD-CUTTING MACHINES 

Eastern Mach. Screw Corp., 
Haven, Conn. 

Excello Corp., Detroit, 

Geometric Tool Co., 
Conn. 

Grant Mfg. & Machine Co., Bridge- 
pott, Conn. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

Landis Machine Co., Waynesboro, Pa. 

Murchey Machine & Tool Co., Detroit, 
Mich. 

Oster Mfg. Co., 


New 


Mich. 
New Haven, 


Cleveland, Ohio 


Waltham Mach. Works, Waltham. 
Mass. 
Warner & Swasey Co., Cleveland, 
Ohio 


THREAD-CUTTING TOOLS 


Eastern Mach. Screw Corp., New 
Haven, Conn. 

Geometric Tool Co., New Haven, 
Conn. 


Greenfield Tap & Die Corp., Green- 
field, Mass. 


Hanson-Whitney Machine Co., Hart- 
ford, Conn. 
Jones & Lamson Mach. Co., Spring- 


field, Vt. 
Landis Machine Co., Waynesboro, Pa. 
Modern Tool Works, Division Consoli- 
dated Machine Tool Corp. of Amer- 
ica, Rochester, N. Y. 
Murchey Machine & Tool Co., 
Mich. 
Rivett Lathe & Grinder Inc., Boston, 
Mass, 


Detroit, 


THREADERS, Pipe 


Armstrong Bros. Tool Co., Chicago, 


Wa rner 


& Swasey Co., Cleveland, 
Ohio 
TONGS, Lifting 
Armstrong Bros. Tool Co., Chicago, 
Ill. 
TOOL BITS 
Carboloy Co. Detroit, Mich. 


Cleveland Twist Drill Co., Cleveland, 
Ohio 

Firth-Sterling Steel Co. McKeesport, 
P 


‘a. 

Gisholt Machine Co., Madison, Wis. 

Jones & Lamson Machine Co., Spring- 
field, Vt. 

Scully-Jones & Co., Chicago, Ill. 


Vanadium Alloys Steel Co., Latrobe, 
Pa. 

Warner & Swasey Co., Cleveland, 
Ohio 


TOOL-CRIB CONTROL SYSTEMS 


McCaskey Register OCo., Alliance, 
Ohio. 

TOOL HOLDERS 

Armstrong Bros. Tool Co., Chicago, 
Ill. 

Auto Ordnance Corp., Bridgeport, 
Conn. 
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Flynn Mfg. Co., Detroit, Mich. 

Gisholt Machine Co., Madison, Wis. 

Jones & Lamson Machine Co., Spring- 
field, Vt. 

Ready Tvol Co., Bridgeport, Conn, 

Warner & Swasey Co., Cleveland, 
Ohio 

Williams & Co., J. H., Buffalo, N. Y. 


TOOL POSTS, Lathe 
Williams & Co., J. H., Buffalo, N. Y. 


TOOL STANDS 
Standard Pressed Steel Co., 
town, Pa. 


Jenkin- 


TOOLS, Boring 
Armstrong Bros, Tool Co., Chicago, 
Bullard Co., Bridgeport, Conn. 
Carboloy Co., Detroit, Mich. 

Gisholt Machine Co., Madison, Wis. 


Jones & Lamson Machine Co., Spring- 
field, Vt. 
Warner & Swasey Co., Cleveland, 


Ohio 


TOOLS, Carbide Alloy 

Carboloy Co., Detroit, Mich. 

Jones & Lamson Machine Co., Spring- 
field, Vt. 

McKenna Metals, Latrobe, Pa. 
Vascoloy-Ramet Division Vanadium 
Alloys Steel Co., Chicago, Ill. 
Warner & Swasey Co., Cleveland, 

Ohio 


TOOLS, Cutting 

Carboloy Co., Detroit, Mich. 

Jones & Lamson Machine Co., 
field, Vt. 

Warner & Swasey Co., 
Ohio 


TOOLS, Cutting Off 
— Bros. Tool Co., 
1 


Spring- 


Cleveland, 


Chicago, 
Williams & Co. 
TOOLS, Hand 


, J. H., Buffalo, N. Y. 


Capewell Mfg. Co., Hartford, Conn. 

TOOLS, Knurling 

Armstrong Bros. Tool Co., Chicago, 
Ill, 

Warner & Swasey Co., Cleveland, 
Ohio 

TOOLS, Lathe 

Bullard Co., Bridgeport, Conn. 

Carboloy Co., Detroit, Mich. 


Cleveland Twist Drill Co., Cleveland, 
Ohio 

Gisholt Machine Co., Madison, Wis. 

Jones & Lamson Machine Co., Spring- 
field, Vt. 

McKenna Metals, 

Warner 
Ohio 


Latrobe, Pa. 
& Swasey Co., Cleveland, 


TOOLS, Lathe, Shaper & Planer 

—— Bros. Tool Co., Chicago, 
ll. 

McKenna Metals, 

Williams & Co., 


Latrobe, Pa. 
J. H., Buffalo, N. Y. 


TOOLS, Pipe Threading 

Armstrong Bros. Tool Co., 
Ill. 

Warner & Swasey Co., 
Ohio 


Chicago, 


Cleveland, 


TOOLS, Safety 
Williams & Co., J. H., Buffalo, N. Y. 
TOOLS, Thread Cutting 

Williams & Co., J. H., Buffalo, N. Y. 


TOOLS, Tungsten Carbide Tipped 
Crafts Co., Arthur A., Boston, Mass. 
Jones & Lamson Machine Co., Spring- 


field, Vt. 
McKenna Metals, Latrobe, Pa. 
Warner & Swasey Co.. Cleveland, 


Ohio 


TOOLS, Turning 

Firth-Sterling Steel Co. McKeesport, 
Pa. 

Jones & Lamson Machine Co., Spring- 
field, Vt. 

McKenna Metals, Latrobe, Pa. 

Metal Carbides Corp., Youngstown, 
Ohio 

Warner 
Ohio 

Williams & Co., 


& Swasey Co., Cleveland, 


J. H., Buffalo, N. Y. 


Leads the Field 


TWO WAYS! 





In Accuracy. 


If precision tapping 


is your problem, the Haskins Type 
C Tapper is your answer. So finely 


engineered 


In Speed. Easily adaptable to mag- 
azine, dial and hopper feed opera- 
air-controlled 
goes through its cycles automatic- 
ally—as fast as the operator can 
load and unload the work. 
And that’s al] he has to do! 
Of course, tap breakage and 
tapping costs go down—tap- 
ping production goes sharply 


tions, this 


up! 


Send for Free Booklet illustrat- 
ing Haskins Tappers at work 
and giving comple 
tions for 
- which Type C 







» ¢ HASKINS co 


W. Flournoy St., 


is this sensitive ma- 
chine, it is now being used in the 
manufacture of micrometers — and 
doubling production, too! Class 3 
and 4 fit are maintained with ease 
when the job requires it. 


tapper 


ete specifica- 
the three capacities 
is available. 
Haskins Company, 2760 
Chicago. 














popular. 
e 


THE SHORE INSTRUMENT & MANUFACTURING CO., INC. 


9025 Van Wyck Ave., Jamaica, N. Y. 


Jamaica 6-4090 


INVESTIGATE 


. . « Shore's Improved Portable 
Scleroscope Testing Set, 
C-2, Speedy, non-destructive. The 
World's Standard Hardness Test- 
er since 1907, is still effective and 


Write for Circular! 


Model 











Jarnevneeencateuesnntannent 
DIE HEADS TAPS 
Self-Opening Collapsible 


THREADING MACHINES 


MURCHEY MACHINE & TOOL CO. 


951 Porter St. Detroit, Mich. 

















HARDNESS TESTER Motorized Models 


These testers are the exclusive product 


743 E. 143 St., N. Y. 


LL 


of our factory 


WILSON 


MECHANICAL INSTRUMENT CO. INC. 


Hand and 
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. . . YOU CAN DOUBLE YOUR PRESENT 
ENGINE LATHE OPERATORS’ PRODUCTION 
BY SIMPLY INSTALLING 


JEFFERSON ATTACHMENTS! 


Obviously, more men provide more production—but with skilled labor 
difficult to obtain and hard to keep, it's wise to choose other means of 
stepping up output . . . and there's no more economical and efficient 
choice than JEFFERSON Tail Stock and Tool Post Turrets, and Adjustable 
Pull Feeds. Instailed on all your engine lathes, they provide turret lathe 
operating features . . . and in doing so, they more than double your 
present o gna productive capacity. With 9 tools instantly available, 
pe haat le numerous machining operations without belt-shifting or tool 
setting. 


Purchase them singly or by the set .. . you'll find that once installed 


they'll provide profits that allow them to pay for themselves in a short 
time. 


SEND FOR FOLDER—GIVING 
FULL DETAILS 





JEFFERSON MACHINE TOOL CoQ. 


W. Fourth, Cutter, & Sweeney Sts., Cincinnati, Ohio 


For 
DRILL 
PRESS 


With and Without Jig Attachments. 
Jaws 6”, 9” and 12” Long 
Often used on Miller, Shaper, Planer 





Fig. 3. V-Jaw for Round Work 






Fig. 
Withee Jig 
Attachments 


Attachments mean much 
drilling — small Jig cost. 


DRILL 


SPEEDER 


or High Speed Drilling Attachment 
Drives Small Drills up to Proper Speed 
INCREASE THE SPEED 3 TIMES 


Suits Straight or Taper wy Drills up 
to i” with Speeds to 3,000 R.P.M. For 
use in Drillers from 20’ to largest Radial. 


KNURL HOLDER 


For Turret Lathes 
Operates like screw Die 
Adjustable to any size 














within its capacity. 
TWO SIZES--TWO STYLES 
sunlit © Cut nPresuee 
— lt pas von tent Knurling 
oult turret end for Circulars 


THE GRAHAM MFG. CO., Faguiggivt'n. 1. 
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{ WHERE-TO-BUY DIRECTORY 





TOOLS, Turret Lathe and Screw 
Machine 
Armstrong Bros. Tool Co., Chicago, 


Ill. 
Gisholt Machine Co., Madison, Wis. 
Jones & Lamson Machine Co., Spring- 
field, Vt. 


Warner & Swasey Co., Cleveland, 
Ohio 

TRANSFORMERS 

General Electric Co., Schenectady, 
ie. Me 


Wagner Electric Corp., St. Louis, Mo. 
Westinghouse Electric & Mfg. Co., 
E. Pittsburgh, Pa. 


TRANSMISSION EQUIPMENT 
Oilgear Co., Milwaukee, Wis. 


TRANSMISSIONS, Variable Speed 
Allis-Chalmers Mfg. Co., Milwaukee, 
Vis. 


TRUCKS, Hand 
Standard Pressed Steel Co., Jenkin- 
town, Pa. 


TRUCKS, Platform, Lift 
Automatic Transportation Co., Chi- 
eago, Ill. 


TRUCKS, Steel 
Standard Pressed Steel Co., Jenkin- 
town, Pa. 


TUBING, Aluminum, Seamless 
Aluminum Co. of America, Pitts- 
burgh, Pa. 


TUBING, Seamless 
Ryerson & Son, Inc., Jos. T., Chicago, 
Ill. 


TUNGSTEN CARBIDE TOOLS 

Firth-Sterling Steel Co. McKeesport, 
Pa. 

Warner & Swasey Co., 
Ohio 


Cleveland, 


TURBINES, Steam 
Westinghouse Blectric & Mfg. Co., 
BE. Pittsburgh, Pa. 


TURRETS, Tool Post & Tail Stock 

American Tool Works Co., Cincin- 
nati, Ohio 

Gisholt Machine Co., Madison, Wis. 

Jefferson Machine Tool Co., Cincin- 
nati, Ohio 

Jones & Lamson Machine Co., Spring- 
field, Vt. 

Warner & Swasey Co., 
Ohio 


Cleveland, 


UNIT HEATERS, Gas Fired 
Surface Combustion Corp., Toledo, 
Ohio 


UNITS, Drilling, Reaming & Tapping 
Enterprise Machine Parts Corp., De- 
troit, Mich. 


USED MACHINERY (See Search- 
light Section) 

Atlantic Machinery Corp., New York, 
ma Be 





Barr Machry. Co., Chicago, Il. 

Barron Machry. Co., Chicago, Ill. 

Central Mach. Tool Corp., Toledo, 0. 

Cincinnati Mchy. & Supply Co., Cin- 
cinnati, Ohio 

Dony Machry. Co., D. E., Roch- 
ester, N. Y. 

Dubera Corp., New York, N. Y. 

Eastern Mchy. Co., Cincinnati, Ohio 

Emerman & Co., Louis E., Chicago, 


Falk Machinery Co., Inc., Roches- 
ter, N. Y. 

Hill Clarke Machinery Co., Chicago, 
Til. 


Hyman & Sons, Jos., Phila., Pa. 

Indianapolis Mchy. & Supply Co., 
Indianapolis, Ind. 

Industrial Machry. Co., Columbus, 
Ohio 

Iroquois Mchy. Co., Buffalo, N. Y. 

Lake Machinery Co., Chicago, Ill. 

Land & Co., L. J., New York, N. Y. 

Loughran, John, Washington, D. OC. 

Marr Galbreath Machinery Co., Pitts- 
burgh, Pa. 

Miles Mchy. Co., Saginaw, Mich. 

Morey & Co., Inc., New York, N. Y. 

National Machry. Exchange, New 
York, r ‘ 

O’Brien Mchy. Co., Philadelphia, Pa. 

Osborne & Sexton Mchy. Co., Colum- 
bus, Ohio 

Ott Mchy. Sales Co., Detroit, Mich. 

Parker Machine Co., New York, 


> ae 
Simmons Mach. Tool Corp., Albany, 
Y 


Strong, Carlisle & Hammond OCo., 
Cleveland, Ohio 

Toledo Machinery Exchange Co., 
Toledo, Ohio 

Victor Machry. Co., Chicago, Ill. 

Wigglesworth Machinery Co., Cam- 
bridge, Mass. 


UNIVERSAL JOINTS 
Gray & Prior Machine Co., Hart- 
furd, Conn. 


UPSETTERS 
National Machinery Co., Tiffin, Ohio 


Vv BELTS 

Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. 

Gates Rubber Co., Denver, Colo. 


Vv BLOCKS 
Olivezs Motorcraft Corp., Chicago, Il. 


VACUUM CLEANING SYSTEMS 
Spencer Turbine Co., Hartford, Conn. 


VACUUM PUMPS 
New Jersey Machine Corp., Hoboken, 
N. J. 


VALVES, Air Control 
Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 


VALVES, Hydraulic 

Le Maire Tool & Mfg. Co., Dearborn, 
Mich. 

Vickers, Inc., Detroit, Mich. 





“ATLAS” Universal Joints 






Wear and scraping on other parts are 
eliminated by the smooth corners in 

ATLAS” design — friction and wear 
are minimized by the absence of screws 
and small parts. Large size alloy steel 
pins and block are heat treated for 
greatest strength and wear resistance. 
Full details on request. 


THE GRAY & PRIOR MACHINE CO., 


... for Stronger, 
Longer 


Service 


69 Suffield St., Hartford, Conn. 


AMERICAN MACHINIST 
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VERNIERS 

Brown & Sharpe Mfg Co., 
dence, R. I. 

Starrett Co., L. S., Athol, Mass. 


Previ- 


VISE STANDS 
New Britain-Gridley Machine Co., 
New Britain, Conn. 


VISES, Drilling Machine 

Armstrong-Blum Mfg. Co., 
Ill. 

Graham Mfg. Co., 

Hartford Special Mchy. Co., 
ford, Conn. 

Johnson Tool Co., 
» & 


Chicago, 


Providence, R. I. 
Hart- 


East Providence, 


VISES, Machine 
Armstrong-Blum Mfg. Co., Chicago, 
Ill. 


VISES, Machinist 

Desmond-Stephan Mfg. Co., 
Ohio 

Wiedemann Machine Co., Phila., Pa. 


Urbana, 


VISES, Milling Machine 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Cincinnati Milling Mach. Co., The, 
Cincinnati, Ohio 

Hartford Special Mchy. Co., Hart- 
ford, Conn. 

Kearney & Trecker Corp., Milwaukee, 
Wis. 


Provi- 


VISES, Pipe 

Armstrong Bros. Tool Co., Chicago, 
Ill. 

Greenfield Tap & Die Corp., Green- 


field, Mass. 

Williams & Co., J. H. Buffalo, N. Y. 

WASHERS 

Shakeproof Lockwasher Co., Chicago, 
Til. 


WASHERS, Lock 
Shakeproof Lockwasher Co., Chicago, 
Ill. 


WELDERS, Electric 


Ohio Machine Tool Co., Kenton, Ohio 


WELDING, Automatic 
Una Welding Inc., Cleveland, Ohio. 


WELDING, A. C. Transformer 
Una Welding Inc., Cleveland, Ohio. 


WELDING ELECTRODES 
— Electric Co., Schenectady, 


American 
Monessen, 


N. 
Page ‘itee! & Wire Div. 
Chain & Cable Co. Inc., 


Pa. 
Una Welding Inc., Cleveland, Ohio. 


WELDING ELECTRODE HOLDERS 

Lincoln Electric Co., Cleveland, Ohio 

Mallory & Co., Inc., P. R., Indian- 
apolis, Ind. 


WELDING GOGGLES & HELMETS 
Lincoln Electric Co., Cleveland, Ohio 


WELDING MACHINES & EQUIP- 
MENT, Elec. Arc 

Hobart Brothers, Troy, Ohio 

Lincoln Blectric Co., Cleveland, Ohio 

Una Welding Inc., Cleveland, Ohio 

Westinghouse Electric & Mfg. Co., 
E. Pittsburgh, Pa. 


WELDING, Protected Arc, Automatic 
Una Welding, Inc., Cleveland, Ohio 





WELDING RODS 
Hobart Brothers, Troy, Ohio 
Ryerson & Son, Inc., Jos. T., Chicago, 


Til. 
Una Welding Inc., Cleveland, Ohio 


WELDING SUPPLIES, Electric 
General Electric Co., Schenectady, 
— = 


WELDING TIPS 
Mallory & Co., Ine., P. R., In- 
dianapolis, Ind. 


WELDING WIRE & FLUX, Alumi- 
num 
Aluminum Co. 
burgh, Pa. 


of America, Pitts- 


WIRE, Aluminum 
Aluminum Co. of 
burgh, Pa. 


America, Pitts- 


WIRE, Stainless 
Firth-Sterling Steel Co., 
Pa. 


McKeesport, 


Jones & Laughlin Steel Corp., Pitts- 


burgh, Pa. 


WIRE & CABLE, Insulated 
General Electric Co., 
N. Y. 


WOODWORKING MACHINERY 
Barnes Co., W. F. & John, Rockford, 
Ill. 


WORM DRIVES 

Gear Specialties, Inc., Chicago, Ill. 

Perkins Mach. & Gear Co., Spring- 
field, Mass. 

Philadelphia Gear Works, 
phia, Pa. 


Philadel- 


WORMS 
Gear Specialties, Inc., Chicago, Ill. 


WRENCHES, Chain 
Williams & Co., J. H., Buffalo, N. Y. 
WRENCHES, Drop Forged 

Williams & Co., J. H., Buffalo, N. Y. 


WRENCHES, 
Armstrong Bros. 
Til. 


Machinist 


Tool Co., Chicago, 


WRENCHES, Pipe 
Armstrong Bros. Tool Co., 
tll, 


Chicago, 


WRENCHES, Ratchet 
Greene, Tweed & Co., 
-R. FZ 


New Yoftk, 


WRENCHES, Socket 
Armstrong Bros. Tool Co., Chicago, 
Ill 


Williams & Co., J. H., Buffalo, N. Y. 


WRENCHES, Socket, Portable Elec- 
tric 

Black & Decker Mfg. 
Md. 


Co., Towson, 


WRENCHES, Tap 

Butterfield & Co. Div. Union Twist 
Drill Co., Derby Line, Vt. 

Card Mfg. Co., 8. W., 
Mass. 

Greenfield Tap & Die Corp., Green- 
field, Mass. 

Pratt & Whitney Division Niles- 
Bement-Pond Co., Hartford, Conn. 


Mansfield, 


WRENCHES, Torque-Limiting 
Elastic Stop Nut Corp., Union, N. J. 





Let Hobart show you how to get bet- 

ter welds—cut labor costs. Hobart's 

Remote Control and 1,000 combina- 
tions of welding heat guarantees profit. 
A welder for every requirement. Write 
as Spe free Ly details on 30 Days Trial. 
S008, Soxamat. F TROY, OHTO 

wenan « Lf Werld’s 


6 


Are Welders 


Schenectady, 


DESMOND 


GRINDING WHEEL 


DRESSERS 


We manufacture the 

only complete line of 

Dressers and Cutters 

and will be pleased to advise the proper one 
for your wheels. 


Write for copy of our catalog and name of 
your nearest dealer. 





SIMPLEX 


STEEL SLIDE 


VISES 


The exclusive 
solid steel slide 
makes these vises 
serviceable. 


Write for complete vise catalog and name 
of your nearest dealer. 


The DESMOND-STEPHAN MFG. CO. 
URBANA, OHIO 


stronger and more 











“TRU-V" BLOCKS 


Why Not Save Time—by having 
enough V-Blocks available at all 
times in your shop to avoid the de- 
lays involved in make-shift set-ups 
and tie-ups? 

“TRU-V"’ Cast-Iron Blocks are avail- 
able in five husky sizes:—4", 5”, 
6”, 8” and 10”. Each block is care- 
fully machined on all sides, with 
close limits held within .001"° where 
required. A machined ledge on 
both sides provides for clamping 
on machine bed. 


Let us send descriptive bulletin. Or contact your mill supply dealer 


OLIVER MOTORCRAFT CORP. 


2532 S. Wabash Ave. Chicago, Ill. 





GAGES 


Carbide and Diamond-tipped 
GAGES anv TOOLS 


GUARANTEED QUALITY 


Crafts COMPANY, IN( 


AVE. Detroit 


ARTHUR 
532 COMMONWEALTH 
Boston 
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